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Special Punching Machine—Double 


Angle Shears. 





The illustrations on this page represent 
some improved machinery recently construct- 


ed by Hilles & Jones, of Wilming- 
ton, Del., intended specially for 
iron or steel, ship and bridge 
builders’ use. 

The first machine is a special 
punching machive, in which the 
punches are adjustable so that 
holes may be punched at any dis- 
tance apart from 3” to 24’, center 
to center. It is so constructed 
that channels and I beams can be 
punched on the flanges or the 
web. Since in work of this kind 
there are generally many “‘ stag- 
gering” or irregularly spaced 
holes, there is provided not only 
a clutch for starting and stopping 
the punches, but also a ‘‘ gag” 
on each punch, so that they can 
be worked entirely independently 
of each other when desired. In 
fact, the ‘‘ gag” is generally used 
in stopping, in preference to the 
clutch. 

The machine has _ sufticient 
power and strength to punch two 
1,',' holes through 1” iron, when 
the punches are at the extreme 
distance apart (24''), so that other 
punches may be attached and 
brought into use on _ lighter 
work. 

When so desired, the machine 
can be furnished with a shearing 
attachment for cutting out the 
flanges on angles, channels and 
I beams. Though ordinarily built 
as the illustration shows it, when 
so ordered it is furnished with an 
engine attached to the frame. 
The weight of the machine as 
shown is about 24,000 Ibs. 

The second machine is a double 
angle shear, designed for the 
largest and heaviest work in the 
It will shear the 
largest steel angles made, and the 
knives are sufticiently far apart, 


lines specified. 
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so that two gangs of men can work at the 
same time, particularly so as each side of the 
machine is entirely independent and separate 
from the other, each being worked by : 


separate clutch thrown in by the levers 


shown in front, 

Angles can be cut square off, 
or ‘right and left,” so as to form 
a miter, as frequently has to be 
done in bridge work. Clean cuts 
are made, and the part cut off 
retains its shape, thus saving the 
work sometimes done in the black- 
smith shop in squaring up the 
ends of angles. 

This machine, like the other, is 
furnished, when desired, with an 
engine attached to the frame, so 
that shafting and belts are dis 
pensed with, and the machine can 
be placed in any position in the 
shop or yard where a steam pipe 
can be attached to it. The 
approximate weight is 86,000 
pounds. 

A 

Charles Francis Adams, presi 
dent of the Union Pacific Rail 
road, was quite right) when he 
told the Inter-State Commerce 
Commission that the proper way 
to find out whether the Inter- 
State Commerce law was a good 
As it is 
now, those roads that obey it are 


one, Was to enforce it, 


at a disadvantage as compared 
with those that do not, If more 
time was spent in strictly enfore 
ing the law, and less in inquiring 
What some one thought about it, 
it would very soon be found 
whether it ought to stand, be 
moditied, or be repealed. 
- 
Notwithstanding the statement 
so frequently made, that steam is 
driving sailing vessels off the seas, 
it appears that about one-half the 
tonnage of the world is in vessels 
propelled by wind.  Even_ in 
Britain 45 per cent, of the tonnage 
is in sailing vessels, 
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Improved Drill Press. 

On this and the following page we illus- 
trate a new line of drill presses brought out 
by Lodge, Davis & Co., Cincinnati, Ohio, 
which several improvements not | 
found in the drill presses heretofore built by 
The most prominent of these is the 
the | 


embody 


them. 


device for automatically disengaging 
feed, which we illustrate in detail. 

On the front of the spindle sleeve isa line | 
of graduations, and at the side, fitted to a 


dove-tailed slot, isa pointer 6, which, by a| 


knurled nut, can be clamped at any desired 
position on the slot. Through an extension | 
of this pointer passes the screw shown, the | 
end of which with the 
lever d, the other end of which engages with 
a ratchet wheel j, which is keyed to a 
shaft passing through the worm shaft, and 
having at the other end the usual knurled 
button for manipulating the feed. This 
shaft is threaded through the friction disk, 
and when the feed is in operation all these 
parts, of course, revolve together in the usual 
manner, the end of the lever d not coming in 
contact with the ratchet wheel. 

When the drill spindle descends to the pre- 
determined point, the lever is brought into 
contact with the ratchet wheel, and its motion 
arrested, thereby loosening the friction in the 
same manner as would be done by hand, by 
means of the button at the hand-wheel. Any 
number of holes may thus be drilled to the 
same depth, without the necessity for meas- 
uring or the possibility of drilling too deep. 

The sliding head is counterbalanced, and 
is moved up or down the column by a crank 
and rack and pinion. 

A new method of raising and lowering the 
table is introduced, consisting of a screw 
fixed at the side of the column, and having 
fitted to it a bevel gear worked by a pinion 
which is on the end of the shaft shown under 
the table. 

The operator is thus enabled to adjust the | 
table without leaving his position in front | 
of the machine. | 

A swinging rack is provided at the side of 
the column, fitted for holding drills, collets, | 
sockets, etc. | 

The usual back brace is provided, and the | 
lower cone pulley is placed as low as prac- | 
ticable to secure the greatest possible length 
of belt. 


comes into contact 


| 
—_ca>e—_—_- 


An Evidence of 
prise. 


Enter- 


(From the Unifed States Econo 
mist and Dry Goods Reporter 
of May 4.) 


Mr. Max Jaegerhuber, of 
the staff of this paper, sails 
this morning with his 
family for Europe on the 
steamer ‘‘ Veendam.” Mr. 
Jaegerhuber makes _ this 
trip in the interests of the 
Eeonomist, and is especial- 
ly commissioned to investi 
gate for the paper the sub- 
ject of textile 
technical education. The 
results of this investigation 
will be given for the benefit 
of the textile school move 
ment in this country, which 


European 


the paper is laboring to 
promote. Mr. Jaegerhub- 
er’s correspondence on tex- 
tile matters will be an in 
feature of the 

this summer. 
Moreover, he will arrange 
for putting this journal in correspondence 
with the fountain heads of information abroad 
relating to foreign goods and raw materials— 
a feature which will be valuable and interest- 
ing to our whole constituency. 

AB 


teresting 


Economist 


The Government is to continue, this year, 
its experiments in growing sorghum and mak- 
ing sugar. 

—-- ope  —— 

It is said Philadelphia has 1 
tories, employing 17,800 hands, 
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Comparative Cost of Steam and Water 





Power. 

By CHARLES H. MANNING, MANCHESTER, 
N; 1. 

A PAPER PRESENTED AT THE ERIE MEET- 


ING OF MECHANICAL ENGINEERS, 


The circumstances under which steam and 
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water powers; so that, if we can show that |low figures, the companies making their 
'steam can compete successfully with water | profits by the sale of lands rather than by 


here, it surely can elsewhere in the same | the water power. 


lines of production. 

The history of the development of the cot- 
ton and wool industries of this country in- 
cludes with it the development of the great | 
for when these industries | 
commenced to assume large proportions, the | 


stationary steam engine was in its infancy, | 
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water come into competition as motive powers 
vary so widely with geographical situation, 
purpose to which the power is to be put, and 
other conditions too numerous to be men- 


| tioned ina short paper, that I shall confine 


myself pretty closely to the condition of 
things in cotton and woolen manufacturing 
along the valley of the Merrimack River. 
Along this stream are situated Lawrence, 
Lowell and Manchester, three of the leading 
textile manufacturing cities of New England, 


so that there was at that time no question as 
to what motive power it was best to adopt. 
To get a fair understanding of the cost of 


The system at Lowell differing somewhat 


| from the other two, in that the water power 


is owned and controlled by a stock company 
made up of the manufacturing companies 
themselves in proportion to their water 
rights, therefore, as they buy from them- 
selves, their prices, which, as a general thing, 
are lower than Lawrence, may be taken as a 
pretty good guide as to the cost, as there is 
little object in their making themselves pay 
much of!a7profit. 

The water power at Lawrence is owned 


;and controlled by the Essex Company, and 


| hasj been sold in mill powers, together with 
| mill sites, to the extent of about 130 mill 





powers. This unit of water power varies 
slightly in the different places, that in Law- 
rence being thirty (80) cubic feet of water 
per second on a fall of twenty-five (25) feet, 
whilst at Manchester it is thirty-eight (88) 
cubic feet per second on a fall of twenty (20) 
feet, the first being equivalent to 85.23 H. P. 
gross, and the latter to 86.36 H. P. gross. 

At Lowell there are three different falls, 
but the average mill power there is about the 
same as at Lawrence. 

The original cost of a mill power at Law- 
rence was ten thousand dollars, subject to an 
annual rental of three hundred dollars more, 
bringing the real cost to fifteen thousand 
dollars. 

These tenants have also the right, under 
certain restrictions, to draw surplus water, 
paying for the first twenty per cent. addi- 
tional, four dollars per day per mill power; 
for the next thirty per cent., or from twenty 
per cent. to fifty per cent., eight dollars per 
mill power per day; above fifty per cent. it 
drops back to four dollars per day again. 
At the present time the Essex Company 
leases mill powers at twelve hundred dollars 
per annum, instead of the former method of 
acash payment‘and rent. To summarize the 
foregoing : 

Cost, per gross H. P. per annum, of water 
at Lawrence : 


Under original leases.......... ..... $10.55 


Surplus water up to 20%.............. 14.51 
ae “from 20% up to 50%... 29.02 
Under recent leases.................. 14.08 


At Lowell, ‘‘ The Proprietors of The Locks 


| and Canals” continue to charge themselves 


three hundred dollars per annum rent on all 
mill powers granted in the original leases, 
and charge five dollars per 
day per mill power for sur- 
plus water up to forty per 
cent. ; exceeding forty and 
up to fifty per cent., ten 
dollars per day ; from fifty 
to sixty per cent., twenty 
dollars per day ; and when 
any one exceeds sixty per 
cent., they must pay twenty 
dollars per day per mill 
power for the entire sur- 
plus. 

On the original leases 
cash payments of ten thou- 
sand dollars per mill pow- 
er were made, so that on 
original leases the cost per 
gross H, P. is the same as 
at Lawrence, or, summar- 
izing as before : 

Cost, per gross H. P. per 
annum, of water at Lowell: 
Under original leases. . . . $10.55 
Surplus water up to 40%., 18.14 

. * from 40 to 


45s a . 86.28 
Surplus water from 50 to 
WC ta ca cee crassanes 72.56 


At this latter price water becomes an ex- 
pensive luxury. 
The original leases amount to about one 





; the water power we must remember, first, | hundred and forty mill powers, or nearly 


that where a large power is improved and 
made available, the cost per unit of power is 
decreased proportionally, as well in mainte- 


nance as in first cost. Again, these large 


twelve thousand gross H. P., which at the 
| present time is supplemented by about 
eighteen thousand H. P. of steam. 

| At Manchester the water power is owned 





water powers, more especially those at Law-| by the Amoskeag Manufacturing Company, 
rence and Manchester, were developed by | who made original grants at about the same 
companies owning large extents of land | terms as Lowell and Lawrence, except that, 
and cities, too, which were created by their! made valuable by the sale of water powers at ' as the mill power is a trifle greater, it makes 
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the cost per gross H. P.a few cents less. 
For some years tenants were allowed to use 
surplus water without charge, but when the 
capacity of the power at low stages of the 
river was reached, a charge of five dollars 
per mill power for surplus water was made. 
This was the means of causing several of the 
mills to substitute auxiliary steam power for 
surplus water; but still later, the Amoskeag 
Company having reduced the charge to two 
dollars per day per mill power, tenants who 
are equipped to do so use surplus water 
whenever allowed. 
We will summarize now for Manchester. 
Cost per gross H. P. per annum at Man- 
chester : 
Under original leases............ 
Surplus water. 


$10.42 


7.15 


It is usual incomputing water powers to 
subtract one foot from the head as measured 
from still water, which is an allowance for 
loss of head in the water entering and leaving 
the wheel. 

The efficiency of a first-class turbine should 
be about eighty-five per cent. of the net fall, 
so that, if we consider that the average wheel 
that would be put in to-day will deliver to 
the shaft seventy-five per cent. of the gross 
power paid for, we shall not be far wrong. 

Under these circumstances the net H. P. 
10.50 

15 
the original leases. 

The cost of the plant will vary largely per 
H. P. inversely with the head under which it 
is used, as the greater the head the smaller 
the wheel for a given amount of power; but 
under a head of about thirty feet, the cost of 
a modern plant of about 1,000 H. P. would 
be as follows: 


would cost = 14.00 for water under 


Feeder head-gates, rack, 


i, SOC EE CRI C ER OE $ 3.70 per N. H. P. 
Steel pen-stocks ...... 14.60 eS 
Wheel-pits, piers, etc... 11.20 
Wheels, casings, draft- 

tubes, and shafting.. 22.00 = 

Total cost of plant.. $51.50 at 


To be 
et times, an extra allowance of wheel power 
is made, except where the wheels are placed 
between two canals, and this varies from 
twenty-five to fifty per cent., so as an aver- 
age we will allow thirty-three and a third 
per cent., bringing this cost to 51.50 « 1.334 
= 68.67. Tothis must be added, for a sink- 
ing fund for renewals, four per cent.; re- 
pairs, one and a half per cent.; proportion of 
general expenses, such as insurance, taxes, 
interest, etc., six per cent. 

Summing these up: 


able to maintain speed during fresh- 





RI RIN a Ok oe es at $2.75 
Le once nuaaly vantage aaa 1.03 
General expenses............. 4.12 

RON Yr taal ca pia a ek eee $7.90 


Wages of a wheelman, at $2.00 per day 
for three hundred and nine days a year, 
would be $618, and supplies, such as pack- 


ing, oil, and waste, $100 per annum, or 
about .72 per H. P. per annum. 


Total cost per N. H. P. per annum un- 
der original grants : 
Cost of water...... $14.00 
Sinking fand, etc....-.. <cces. ; 7.90 
Attendance and supplies ‘ 72 





$22.62 
If the water is supplied from surplus at 
four dollars per mill power per day, this 
4x 309 14 


= 5.01, 
65 


must be increased by 
making the cost $27.63; and by a similar 
computation, if the water is ‘‘surplus” at 
$2.00, the cost decreases to $16.20. 

We now come to the consideration of the 
steam side of the question, which is a more 
complex matter, as the cost of steam power 
varies greatly with the uses to which a por- 
tion or the whole of the exhaust steam may 
be applied. 

In a cotton mill where only white cloth is 
produced, there is very little use for exhaust 
or back-pressure steam, except for slashing 
the year around, and heating for from five to 
and 


seven months; 





undoubtedly the com- | 


steam from the intermediate receiver to be 
used for heating, etc., is the best type. 

In woolen mills, and cotton mills produc- 
ing colored goods, there are large demands 
the year around for low-pressure steam for 
dyeing and drying purposes, and where such 
a mill is driven entirely by steam there will 
in winter time be use for at least three-quar- 
ters of all the exhaust steam in the various 
processes. 


If one-half of the mill is driven by water 
power, the engine to drive the remainder 


should be a simple engine, running always 
against a baek pressure, in which case the 
power will be obtained at a very small cost. 

We will consider only these two extreme 
cases, and in both we will consider 1,000 N. 
Bn. YP, 

A well-designed compound engine should, 
when using high steam, say of 150 lbs. gauge 
pressure, deliver to the shafting 93 per cent. 
of the H. P.; therefore, to deliver 1,000 N. 
H. P. 1,000 

93 
= 1,075; but, to be liberal, we will make the 


the engine should indicate 
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Net "coal chargeable to 
engine $ 9.49 per H. P 
Attendance 2.44 
Supplies 3 
Total running expenses $12.16 
COST OF PLANT. 
Engine, including piping 
and foundation $27.00 per H. P 
Engine-house 5.00 
Boilers ready for use 10.00 
Feed-pumps, injectors, ete 1.50 
soiler-house, chimney, and 
flues “ 6.00 
Coal-shed, tracks, etc.. 3.00 
Total $52.50 
AS IN THE WATER PLANT 
Sinking fund at 5° $2.62 
Repairs 246° 1.31 
General expenses, insurance, taxes, 
interest, etc., 6%. .........ccee8 3.15 
Total , . -- $7.08 
COST PER H. P. PER ANNUM. 
Running expenses $12.16 
Charges on plant 7.08 
Total $19.24 
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IMPROVED 


calculation for 1,100 Il. P. The engine is to 
run ten hours a day on speed, and, allowing 
for stopping and starting, this will amount 
to ten and one-quarter hours per day for 
Anen 
gine of this type should be run on one and 
three-quarter pounds of coal per H. P., in- 
cluding all coal used for starting and bank- 
ing, and we will take the average cost of 
such coal at $4.50 per long ton. 


three hundred and nine days a year. 


This brings 
the cost per H. P. per annum for coal to 
$12.25, allowing no credit for exhaust steam 
used in heating, etc. 

If the average use of steam from the re 
ceiver throughout the year is one-fourth of 
the whole, the engine should be charged 
with about one-tenth of the heat supplied by 
the fuel 
we must credit the engine with nine-tenths of 
one-fourth of cost of coal, which reduces the 
cost of coal to $9.49. 


Engineer at $3.00, oiler at $1.50, two fire- 


to this one-fourth; in other words, 


men at $1.50 each, and one coal-passer at 
$1.20, will make an annual pay-roll of 
$2,688.30, or $2.44 per Hl. P. per annum. 


° ° on “ ° com 
pound engine, using steam of one hundred | Engine-room supplies, $250 per annum, or 


and fifty lbs. pressure or over, and cylinders 
so proportioned as to allow a portion of the 


.23 per H. P. per annum. 
Summing up, we have: 
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SEE PAGE 2. 


The cost 
will 


per net horse power per annum 
of this, $21.16, 


which may justly be reduced by the propor 


be eleven-tenths or 
tion of fire-room expenses and boiler charges 
equivalent to the portion of the steam used 
for heating and slashing. 

The other case which will 
the 
pressure of about ten pounds above the at 


we consider is 
where all exhaust steam is used at a 


mosphere, for other than power purposes, 
Under the be 
comes the simple non-condensing engine cor 


these circumstances engine 
responding to the high-pressure cylinder of 
the for very 
powers the compound engine may be used, 


compound engine; or large 
the low-pressure cylinder then being under 
much the same conditions as the intermediate 
of a triple-expansion. 

In such an engine, single cylinder, the cost 
of coal per H. P. is three pounds per hour, 
charging all the coal to the engine ; but this 
be 
will take the larger amount. 


can 


If the efliciency of the boiler plant is 80 
per cent., and the engine works between the 
limits of 150 Ibs. per gauge initial pressure, 
and 10 lbs. per gauge back pressure, it will 


convert about one-tenth of the total heat re 


reduced to two and a half; but we | 


‘ 

3 
quired from the fuel by the steam into use 
ful work, or .3 of a pound of coal per H. P., 
which may be increased to .5 by the conden- 
sation in cylinder. 

The boiler plant for such an engine will 
}cost more than for the tirst engine consid 
| ered, as there is a greater weight of water to 
be evaporated ; but this is fully offset by the 
decreased cost of engine, especially if the 
single-cylinder type is chosen, The running 
| expenses and charges on plant will be practi- 
cally the same asin the former case, but a 
much fire-room eX- 


deduction from 


penses and boiler charges can justly be made 


larger 


from the cost of power. 

Our cost of fuel chargeable to power is 
reduced in this case to $8.50 per IH. P. per 
annum, and, other charges the 
same, brings the total cost per Hl. P. per 
annum down to $18.25, and per net H, P. to 
$14.58, 


remaining 


At the Amoskeag Mills there is a pair of 
Corliss engines fitted to run this way, with 
an initial steam pressure of 100 pounds per 
gauge running against 10 pounds back press 
ure, and these engines can be started at any 
and run at 1,200 H. P. without its 
being felt in the boiler-house, by merely 
turning the steam for the dye-houses through 
the engine. 

The that it falls 
within the daily variation from other causes, 


time, 


cost in coal is so small 
as frequently the consumption will decrease 
instead of increase when these engines are 
started. 
Tosum up, we have the cost per net horse- 
- 


power per annum : 


Water power under original leases $22.62 
Surplus water at $5 per M. P. per 

diem uae 27.63 
Surplus water at $2 per M. P. per 

diem 16.20 


Compound engine, one-quarter ex 
haust, used for heater, ete 21.16 


Single cylinder, all exhaust used 14.58 
As the — conditions vary 
ent 


in differ 
localities, these computations must be 
changed accordingly ; but when the increased 
facility of the steam engine for close regula 
tion of speed is weighed on the one hand, 
and the liability of water powers to flood, 
drought and ice, | think most will decide in 
favor of the steam power. 

=p: 


Shop Notes. 


The shops of the Stiles & Parker Press Co., 
at Middletown, Conn., have been built since 
the fire which took place there about a year 
ago, and, though not large, are well adapted 
to their purpose, and well equipped, much 
of the machinery having been put in new 
the The main building is [- 
shaped, the heavier tools being in one wing, 


since fire. 
which is provided with an overhead trolley, 
by which the heavier pieces of work and 
machines are moved from place to place. 
They find the demands of their business to be 
constantly for heavier and larger machinery, 
having a greater capacity and range of work, 
and, at the time of our visit, had upon the floor, 
| just completed and undergoing the final tests 
land adjusting operations, what is believed to 
be the largest drawing press ever constructed. 
It is built upon a plan similar to the press 
which we illustrated in our issue of June 80, 





L888, but instead of two toggle joints to move 
the blank-holder, it 
the frame. 


has four—one at each 


lfeorner of This machine is to go 
to Milwaukee, and will be used upon the 
| heaviest Class of drawn and pressed work, It 


foccupies a floor space 8x8, and is 18 


high. 
| 
| 


It was being tested by drawing thirty quart 
two at a time, and outof the heavy 
There 


which weighs 8,100 Ibs. ; 


| dish pans 
} are two cranks on the shaft, 
the total 


the machine being forty-one tons, 


iest stock, 


weight of 


The new pattern storage warehouse is fire 
proof, and contains entirely new patterns, 


all the old ones having been destroyed by the 
fire. 
vault, in which valuable papers and drawings 
lof all the productions of th 
| kept. <A great done 
lhere and at the New York city branch es 


At one end of the oftice is a tire-proof 
concern are 
many special jobs are 
ltablishment, principally in the shape of 


and drawing dies for 


The method of keeping 


various punching 


' special operations. 








4 


a record of such jobs is somewhat unique, 
and seems well adapted to the purpose, the 
record being kept principally by the aid of 
the products of the dies. Every such set of 
dies is, before shipment, put into a machine 
and tested upon the actual work it is intended 
for. 
to finish the piece, several operations are re- 


A specimen of the work is kept, and if, 


quired, a specimen is kept for each opera 
tion. These are wired together, and with 
them is a tag, having upon it the necessary 
information for identifying the job, and in 
cipher the price for which the dies were 
made, and _ their There is also upon 
this tag a rough pen sketch, sufficiently com- 
plete to show the general construction. These 
are then hung upon the side walls of a room 


cost. 


over the office, and classified in groups, so 
that any one of them may be easily and 
quickly found. 

One of the chief uses of this plan is to 
facilitate the making of estimates upon other 
sets of dies to make work, samples or draw- 
ings of which are sent in by customers. Such 
a large variety of these samples is accumu- 
lated, that, no matter what may be received 
asa sample piece, something is almost sure 
to be found resembling it, and which has 
been made by tools constructed in much the 
same manner as those required for the new 
job. The cost of the former set of tools be- 
ing 
the 
slight changes as may be necessary. 


known, it is easy to estimate the cost of 
new ones, making allowance for such 


The special advantages of the plan seem 
to be that samples resembling the piece of 
work to be done are very quickly and readily 
found, and, when found, all the necessary in- 
formation upon which to base an opinion as 
to the best plan for *‘ going at” a job, and an 
estimate of the cost of the tools, is at hand. 

Heavy castings are taken from the foundry 
truck, which rails laid 
through the foundry and ggross the open 
space intervening, to a room 


on a runs upon 

Vhich is devot 
ed to the planers. There are five planers, 
which are arranged in semi-circle in such a 
manner that a small swinging crane can lift 
a casting from the truck, and deposit it upon 
any one of the planers. Just the 


foundry door the rails run across the plat 


outside 
form of scales, which are also accessible for 
wagons, so that castings may be weighed as 
they come from the foundry, and anything 


delivered to or taken from the works by 
wagons or trucks, can be driven onto the 
same scales. 

Mr. De Neefe, who has charge of the 


foundry here, seems to have solved the ques 
tion of flask clamps very satisfactorily, and 
kindly allowed us to make a sketch of the 
clamp devised by him, which is given here 
with. It shows just one-half of the clamp, 
the other half being just like it; in fact, cast 
from the same pattern; the two parts hooking 
The 
body of the clamp is about 14” square, the part 
¢ looking over the edge of the flask, and hav- 


together to form the complete clamp. 


ing wedges driven under it to tighten in the 
manner. The two projections a a en 
any of marked 4 (on the 
other half of the clamp), according to the 
length desired. This 
having 


usual 
gage with those 
does away with the 
number of 
clamps around of different lengths, and with 
the bother of selecting the right ones. 


necessity for a great 
There 
is only one kind, and any pair of castings 
like the sketch which may be picked up, can 
be instantly put together to make a clamp of 
the desired length, 
long, and 


whether it be short or 


there being but one pattern to 
make, and no fitting, the foundryman can 
supply himself with 
tired. 

Mr. Stiles has perfected what might prop 


clamps until he gets 


erly be called a machine for copying letters, 
to take the place of the ordinary copying 
press, which it is about as far ahead of as the 
perfecting Webb printing press is ahead of 
Franklin’s hand press. In this machine there 
isa roll of the thin paper used for copying 
letters, which, when the machine is in opera 
tion, unrolled and horizontally 
through water, and from thence by suitable 
guide rolls to a pair of rubber rolls, one of 


is passes 


which is on top of the other, and pressed 
upon it by an adjustable device for regulating 


the same as 18 


pressure, substantially the 
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found in clothes-wringers. As the 
passes along towards these rubber rolls, the 
letters are Jaid upon it face down, and pass 
through the rolls, being taken off at the other 


paper 


side, the paper passing to another roll, upon 
which it is wound. The 
they pass through the rolls, can be enclosed 
and mailed. 
contains the copies of the previous day’s let- 


letters, aS soon as 


In the morning, the roll which 


ters is unwound by drawing off the paper 
through a pair of clamps, which, when they 
are closed down, hold it firmly, so that each 
copy can be torn off, and at the same time 
two holes are punched through it for filing. 
The copy can then be filed with the rest of 
the correspondence to which it relates, and 
all letters received and the answers thereto 
relating to any given matter are thus kept to- 
gether, and are much more conveniently re- 
ferred to than when the copies are scattered 
through one or more copy books. 

No actual test of the time required to copy 
letters was made, but it seemed as though it 
would be easy to copy the entire day’s pro- 
duction of the 


ordinary type-writer girl 
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Dr NEEFE’sS FLASK CLAMP. 


while by the ordinary process the book was 
place, and the 
card-boards, ete., 


being opened at the right 


various brushes, dishes, 


being got ready for operation. 
ape 
The Storage Trust. 

The last sweet thing in trusts is a storage 
trust similar to the Empire Storage Company, 
of Brooklyn. 
not yet been fully ‘ 


This octopus in embryo has 
evolved from the inner 
consciousness ” of the enterprising gentlemen 
who propose to put by this means a thumb 
screw on the steamship companies and im- 
porters. The Secretary of the Treasury may 
step in and stop this beautiful little game by 
revoking the licenses for bonded stores of 
those who join the trust. If there is any one 
combination that stinks in the nostrils of the 
people of New York it isa trust. The city 
is already ridden to death by monopolies and 
trusts, and there may be such a thing as giv 
ing the trust thumbscrew just: one turn too 


many.— Marine Journal. 
- le — 
Of all foolish schemes, the most foolish is 
that to utilize the water-power of Niagara 
Falls. To spoil, for the sake of a few dollars 


gain, What is in some respects the 
natural wonder 


greatest 
in the world, could only be 


equaled by an effort to bottle up sunshine 





j and retail it to those who could afford to pay 
‘for it. 
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Erie Meeting of the American Society 
of Mechanical Engineers. 


The president, Horace See, in his address, 
dwelt upon the importance of skilled me- 
chanics in the industrial arts, prefacing his 
address as follows : 

‘* With the general introduction of labor- 
saving devices, and the advancement of the 
mechanic arts, the demand for the laborer is 
every day becoming less and less, and that for 
the skilled workman greater and greater, as 
the drudgery of life is lifted from man and 
transferred to the machine, which, in its 
turn, demands of him skill to build and to 
manage, 

‘‘As a natural consequence, the supply of 
skilled workmen—the rank and file of our 
industrial army from which many of the il- 
lustrious men in our profession have sprung 
—is insuflicient to meet the demand which 
our manufacturing interests, from their rapid 
and marvelous growth and diversified char- 
acter, have created.” 

He argued 
in technical schools, and cited the fact that, 
in the profession of medicine, the utmost 


against the teaching of trades 


stress. was laid upon practice. 

Speaking of the effort to bring mechanic 
arts high schools into the existing system of 
public education, he says : 

‘It is not only perplexing to conceive how 
a trade can be taught in the manner specified, 
but how a boy, staggering under his load of 
science, technology, industrial art or com- 
mercial activity, can be brought down to 
such an humble pursuit, and made to work 
atit. The fact is that he cannot be brought 
there, but aspires at once to something high- 
er. His efforts in this direction, as a rule, 
are unsuccessful, and cause him to drop out 
of mechanical pursuits.” 

The establishment of a free school of me- 
chanical trades in an agricultural county at 
some distance from manufacturing establish- 
ments (evidently referring to the Williamson 
endowment), he considered as showing ‘‘how 
far from natural methods the teaching of the 
young to become skilled workmen is drifting, 
and seems to add another example to the 
many previously existing, of kind but mis- 
directed efforts to educate them.” 

The the manual training 
system did not stop to consider how the 
children are to be provided for during their 
long period of non-production. If better 
education was to be given to the children 
parents limited means, 
the night school must supply it in connection 


advocates of 


whose possessed 
with the workshop. 

He outlined another plan where the philan- 
thropist was willing to support as well as 
educate. Let the boy, having a good com- 
mon school education, be apprenticed for at 
least four years to an establishment engaged 
in the work he expected to follow. Four 
days of the week should be spent at shop 
work, and two in study : 

‘**'The industrial home, with its schools, 
should be located in the midst of a manu- 
facturing center. The school should be well 
provided. with all the necessary facilities for 
instruction in subjects bearing upon mechan- 
ical engineering, naval and civil architecture, 
chemistry, electricity, mathematics and draw- 
ing. For boys who are able to live at home, 
night schools could) be provided in the 
same institution, taught by another corps of 
teachers.” 

James W. See presented a paper on Stand- 
ards, in which he contrasted old-time meth- 
individual 
article stood by itself, with the present meth- 
of He argued the 
necessity of siandards that should be univer 
list of 
which should be made standard, 


ods of manufacture, where each 


ods interchangeability. 


sal, and gave a formidable arcicles 
His proposition was in effect that a gov- 
of 
established, in which any respectable repre- 
file a 
oversight would insure more 
of guard 
against confusion, and provide for any in- 


erpmental bureau standards should be 


sentation of a trade could standard. 


Governmental 
standards, 


accurate definition 


terested party obtaining an accurate descrip- 





tion of it. 
To bring about what was desired, the fol 
lowing enactments would be required : 
‘First. The establishment of a Division of 
Standards as a subordinate division of the 
Patent Oftice. 
The provision that any respect- 
jable representative body of any craft, trade, 
vocation or business, having, by due delibera 
tive proceedings, adopted a standard, and 
‘having duly appointed a committee to attend 


** Second, 








to the Government filing of said standards, 
may, upon due proceedings, file such standard 
in the Patent Office, and thereupon such 
standard shall be known as the United States 
Standard. 

“Third. Each standard, as filed, should 
have a consecutive number. 

‘*Fourth. Provision should be made by 
which articles represented as conforming to 
the established standard may, if desired, be 
so marked in a brief manner, and to this end 
a symbol should be legalized, say, as a mere 
example, |. This device upon an article, 
followed by the standard number, would be 
equivalent to saying, ‘ This car axle has its 


bearings in conformity to U.S. Standard, 
NO. eo, = = 


‘* Most every branch of industry now has 
its representative association, and in most 
cases its representative periodical literature. 
It is suggested that the American Society of 
Mechanical Engineers assume the general bur- 
den of the matter in the following series of 
steps: 

‘Hirst. A well-formulated resolution ex- 
pressing the object, desirability and nature 
of the scheme, such resolution to take the 
form of a memorial to Congress. 

“Second. The appointment of a perma- 
nent committee to promote the scheme. 

‘Third. The preparation by that committee 
of a roster of all American associations likely 
to be interested in the project, or to have in- 
fluence in furthering it, such roster to show 
the meeting dates, ete., and, if possible, the 
names of a few distinctively enterprising 
members who would be apt to appreciate the 
matter in hand, 

“Fourth. The preparation by the com- 
mittee, of a schedule of subjects within the 
range of each of the associations, which 
subjects would properly lend themselves to 
treatment under the proposed system = of 
standards. 

‘Fifth. The preparation by the committee 
of a brief argumentative paper for each as- 
sociation, to be accompanied by the appro- 
priate schedules, 

“Sirth. The preparation by the committee 
of a resolution for each of the associations, 
similar to the initiating resolution adopted 
by the American Society of Mechanical En- 
gineers. 

“Seventh. A presentation by the committee 
of the appropriate resolution, schedule and 
argument, to the selected enterprising mem- 
bers of the various associations, with a view 
to enlist such members in such procedures in 
their society as will secure the adoption of 
the resolution, and the transmittal of a duly 
authenticated copy thereof back to the com- 
mittee of the American Society of Mechanic- 
al Engineers. 

‘“kighth. The preparation of a general ar- 
gument for committee use in Congress. 

‘“Ninth. The presentation by the commit- 
tee of all said resolutions, as a general me- 
morial to Congress, through the medium of 
any selected Senator or Representative, to- 
gether with the argument. 


‘Tenth. Personal argument by the com- 
mittee before Congressional Committees, 


when required. 

‘*Hleventh, The presentation by the com- 
mittee, of the matter to the President for 
executive recommendation, coincident with or 
prior to the presentation of the matter to 
Congress.” 


De Volson Wood presented a paper on 
‘* Expansion of Timber due to the Absorp- 
tion of Water.” The experiments were 
made at Stevens Institute, the object being 
to determine how much timber would ex- 
pand in the direction of its fiber. Two speci 
mens each, of pine, oak and chestnut were 
selected, each about three feet long and six 
inches wide. to be 


The specimens were 


fairly seasoned, and then keptin a dry, warm 


room for about three weeks. They were 
then immersed in water for twenty-seven 
days. The mean per cent. of elongation of 


the pine was 0,064 percent.; of the oak, 0.084 
per cent.;and of the chestnut, 0.164 per cent, 
The lateral 
cent.; oak, 3.5 per cent.; and chestnut, 3.65 


expansion was, pine, 2.6 per 


per cent, 


J. Burkitt Webb presented a ‘‘ Note on 
the Steam Turbine,” from which we extract 
the following : 

‘*When steam flows out from under a con- 
siderable pressure, it attains a very high ve- 
locity. In the production of this velocity 
the steam expands from the high to the low 
pressure, and the mechanical energy thus 
produced, and existing in the form of kinetic 
energy in the moving steam, would seem to 
be obtained with a high degree of economy. 
The problem, therefore, is to some extent the 
same as in a Water turbine, having given a 
stream of fluid ata certain velocity, to ab 
stract as much as possible of the energy from 
it, by allowing it to react upon a moving 
wheel. Now, the primary condition of econ 
omy is that the fluid shall leave the wheel 
with only enough velocity left in it to get it 
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out of the way; and, in the case of the steam 
turbine, this requires an almost, if not quite 
impracticable velocity for anything like a 
great difference of pressures. 

‘* The subject not only includes a consider- 
ation of that form of passages through the 
wheel, which will allow it to move with the 
least velocity, but of the best method of con- 
structing it to resist centrifugal force, and 
how to balance and lubricate it. The advan- 
tages of a successful turbine are too apparent 
to need mention, and I hope to hear of prog- 
ress in this direction.” 


L. F. Lyne presented a supplementary 
paper on ‘‘ The Use of Crude Petroleum in 
Steam Boilers.” He detailed experiments 
with crude petroleum in a test with kerosene, 
for preventing scale. His conclusions were 
that the crude petroleum was of but little 
use, if not a positive disadvantage. 

He also presented a paper in which he 
emphasized the evil effects of not counter- 
boring cylinders traversed by a piston, and 
made the somewhat remarkable statement that 
steam engine cylinders were sometimes made 
at this day without counterbores. The fol- 
lowing was his plan for fixing an engine 
cylinder that had worked loose : 


“The engine, when first set up, rested on a 
bed of sulphur, against my remonstrance; 
but we were told that there were hundreds 
of steam engines set in the same way. The 
thickness of sulphur between the feet on the 
cylinder and the stone capping on the foun- 
dation was ,’,'".. After two years of service, 
the sulphur began to disintegrate and work 
out. The engine had to run every night, so 
whatever we concluded to do in the line of 
repairs had to be done between the hours of 
7 a.M.and4p.M. For information I asked 
about a dozen engineers of my acquaintance 
as to what they would do under the circum- 
stances, The answers I received have induced 
me to put this in print, for | would have 
been very grateful had any one told me off- 
hand of the method that I employed to se 
cure this engine permanently on the founda- 
tion. One friend says, ‘‘ Make a rust joint,” 
forgetting that it takes three or four days for 
arust joint to harden sutticiently to be sure 
that it would not disintegrate and come out. 
Another says, *‘ Put in cement,” knowing 
full well that cement requires a week or ten 
days to become hard. Still another says, 
‘*Wedge up the cylinder and run in cement 
and let the engine rest on the wedges until 
the cement hardens.” He knew that wedges 
are the worst things that could possibly be 
used to support a piece of machinery that is 
constantly vibrating, for they do work loose. 
Finally one friend says, ‘‘ Put in more sul- 
phur,” arguing that it would last as long as 
the original, which was certainly good logic; 
but this did not suit me, for I wanted to 
make a permanent job of it. 

I went home and meditated, and the next 
morning I went to the machine shop and had 
four pieces of flat-iron 4x4" cut 
off. These I reduced in thickness 
so as to just fill the space between 
the top of the cap-stones and the 
cylinder feet. I dug out the sul- 
phur by the side of each anchor 
bolt, of which there were four, two 
in each foot ; I slacked the nuts of 
the foundation bolts, then put in 
my liners, one for each bolt, and 
screwed them fast. 

The sulphur was then removed 
from one foot at a time, and the 
space thoroughly scraped out. We 
then took two strips of lath and 
wrapped sufficient paper around 
each of them to fill the space be 
tween the stone and foot, thus 
dividing the space into three equal 
parts. This was done because it 
would take more metal to fill the 
space than could have been con- 
veniently handled. We placed 
strips of lath edgewise all around 
the foot and backed them with fire- 
clay. An opening was left at each 
of the four corners—two for risers 
and two diagonal corners for pour- 
ing metal—leaving a head of about 
two inches to better ensure a solid 
casting. Some powdered rosin was 
thrown into the gates to absorb the 
moisture and prevent the casting 
from blowing. Having previously 
melted in an iron pot a miature 
composed of nine parts of lead, two 
of antimony, and one of bismuth 
(commonly known as expansion 
metal), we poured from two ladles, 
and in about ten minutes had the 
satisfaction of finding that our cy] 
inder was as securely held as if it 
had been originally bedded on the 
solid stone. We poured the outer 
spaces of each foot first, then re 
moved the two strips of lath and 
poured the middle space, the two 
outside castings forming the dam 
preventing the metal from running 
out at the sides, No one who has 
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seen it doubts that this cylinder is fixed for- 
ever.” 


Scott A. Smith presented a paper on 
‘*Tractive Force of Leather Belts on Pulley 
Faces.” His conclusions were that the best 
belts are made from all oak tanned leather, 
curried with the use of cod oil and tallow. 
Leather so tanned, contained no free oil, 
which would, if of animal or vegetable ori 
gin, have a tendency to generate free acid in 
jurious to the fiber, the pulley and belt. 


‘* The most intimate contact of a belt with 
a pulley comes, first, in the smoothness of a 
pulley face, including freedom from ridges 
and hollows left by turning tools. Second: 
in the smoothness of the surface and evenness 
in the texture, or body, of a belt. Third: in 
having the crown of the driving and recei\ 
ing pulleys exactly alike; as nearly so as is 
practicable, ina commercial sense. Fourth: 
in having the crown of pulleys not over 4 
for a 24” face; that is to say, that the pulley 
is not to be over }” larger in diameter iu its 
center. Fifth: in having the crown other 
than two planes meeting at the center, Sixth: 
the use of any material on or in a belt, in 
addition to those necessarily used in the 
curryipg process, to keep them pliable or in 
crease their tractive quality, should wholly 
depend upon the exigencies arising in the use 
of belts; and the use of such material may 
justly be governed by this idea, that it Is 
safer to sin in non-use than in over-use. 
Seventh: with reference to the lacing of belts, 
it seems to be a good practice to cut the ends 
to a convex shape by using a former, so that 
there may be a nearly uniform stress on the 
lacing through the center, as compared with 
the edges. Fora belt 10” wide, the center of 
ach end should recede 7y".” 

* Rigid belts are sometimes made pliable 
by saturation with * belt oil,’ but the inevita 
ble result—in time—is a disorganized belt; 
slipping will come, and the addition of more 
oil only results in its acting as a lubricant, by 
piling up on the surface.” 

“There is some doubt in my mind as to 
the desirability of perforating belts, or the 
drilling of pulley faces, to overcome the 
difficulty mentioned, so far as it comes from 
the air, which is not so much a real difficulty 
when properly made belts are used as it is 
with rigid belts.” 
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A Rope Transmission Plant. 

The Western Electric Company have re 
cently moved into a new and very fine manu- 
facturing building, which they have erected 
at the corner of Thames and Greenwich 


streets, New York City. The building is 


ten stories high, with power upon nine floors, 
including the basement. The arrangement 
for the distribution of power was designed 
and the machinery furnished by The Link 
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Belt Machinery Co. of Chicago, and is illus 
trated herewith. 

In the basement are two engines built by 
Russell & Co., Massillon, Ohio, and rated at 
175 horse-power nominal each. The cylinders 
are 18x27", the engines running 125 revolu- 
tions. The fly-wheels are 10 feet diameter, 


| ‘ . > 
and have six grooves for a one-inch rope. 


The ropes are of raw-hide, and wind con- 
tinuously around the pulleys from groove to 
groove. As the rope leaves the fly-wheel at 
the left-hand side, it runs over an idler 7, and 
from thence to a tightener ¢, which is sus 
pended in such a manner as to be drawn 
back by the weights as shown. The arms 
which support the tighteners are hung from 
rollers, which are grooved to fit the sur- 
face of a section of extra heavy wrought- 
iron pipe p, upon which they roll. From 
this tightener the rope passes direct to 
the right-hand groove of the pulley on the 
main shaft above the engine, the tightener 
pulley being inclined sufficiently to make the 
bottom of it come in line with the left-hand 
groove, While the top comes in line with the 
right-hand groove, The main pulleys which 
drive the shaft above the engines are mounted 
upon and keyed to sleeves ten inches diameter, 
which extend out on each side far enough 
to form journals by which they are support- 
ed in pedestals independently of the shaft. 
Through the sleeve is a hole considerably 
larger than the shaft which passes through 
them, and is supported by separate pedestals. 
One end of each sleeve is so formed as to 
make in connection with a sliding collar 
which is on the shaft, a positive interlocking 
clutch, which can be thrown in or out by a 
lever. In this way both engines may be 
working at the same time, or the shaft may 
be run by either engine alone, the other 
pulley standing, and imposing no_ friction 
upon the shaft. All the bearings of this 
shaft are adjustable laterally by set screw, 
and vertically by wedges. The other large 
pulleys upon this shaft are driven by friction 
clutches, and are used for driving dynamos, 
each pulley driving two dynamos arranged 
tandem,” one belt running over the other. 
This shaft runs at 220 revolutions, and is 
44 inches diameter. 

At one end of the main shaft is a pulley 
having twelve grooves, in which run two 
ropes, Which run side by side to the top of 
the building, and around the various pulleys 
down again, Either of these ropes is caleu 
lated to be amply strong enough for the 
work, but two are used to avoid the necessity 
for stopping, should one break. Each of 
them winds three times around the pul- 
leys, thus giving six driving strands. To 
avoid crowding, the tightener for one of these 
ropes is placed upon the floor above the other. 
The ropes pass from the main pulley three 
limes around the pulley s, and then go to 
the top floor and down as indicated. 

From the shaft * the wood-working ma- 
chinery, blowers for the foundry, and some 
of the elevators are driven, the otber lines 
being used for driving light machine tools, 
such as are used in making electrical appara 
tus. 

On each floor is a friction clutch cut-off 
coupling, by which, in case of an accident, on 
any floor, the power can be cut off without 
interfering with any of the other floors. 

The ropes run very smoothly and quietly, 
and the entire arrangement seems well 
adapted to the purpose it is to serve, 

_ : ie 


Crossed the Atlantic in Less than Six 
Days. 





The Inman steamship City of Paris, which 
arrived at New York May 8, made the pas 
sage from Queenstown in five days, twenty 
three hours and seven minutes, thus beating 
the best previous record—that of the Etruria 

-by two hours and forty-eight minutes, 
For three successive days the average run 





| was 506% miles, 511 being the greatest run in 


ere 
itwenty-four hours; this is 21% miles per 
hour, 
= le 
Engineers and shipbuilders in England 
and Scotland are well stocked with work, 


and in nearly every industry the tendency of 
wages is upward. 
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LETTERS FROM PRACTICAL MEN. | necded but the single projection and such 





Connecting Steam Drums to Boilers, 
Editor American Machinist; , 


Mr. W. H. 


| 
| 
| 
| 


300th’s position upon the safest | body of the horse is rectangular, and we draw 


construction lines as we can readily locate by 
i We need the measures of the parts, of 


It. 
course, but those we need in any case. The 


practical method of connecting steam drums | the entirg outline of it according to our scale, 


with domes or boilers is worth the attention 
of all concerned, and those who are concern- 
ed do not comprise a small constituency. 

Mr. Booth that 
be made of boiler plate, with flanges double- 
riveted it is supposcd. I infer that he ob. 
jects to the rigidity of cast-iron for such a 


advises such connections 


purpose, and the nature of the metal as com- 
pared with plate metal, he argues, does not 
confer the margin of safety required. Mr. 
sooth may be right. His experience points 
that way ; mine this way : I know personally 
of many boiler plants the 
original method of connecting drums with 


steam where 
boilers was always by wrought-iron or boiler 
plate nozzles, but after a use of ten or more 
vears, in which regular calking, and some- 
times fitting new nozzles was required, some 
man conceived the idea of putting cast-iron 
there. 

I think he reasoned in this way : 

The line of action with this structure—this 
its ten or 


long drum, 30” in diameter, with 


twelve connecting nozzles or branches— 
seems to be of such a nature that a great 
strain is exerted upon the rivets and joints. 
We found that single riveting would not hold 
them well, so we put in a double row of 
buttons, and still they didn’t 
keep tight. Now, our philosopher continues, 
the inference is that this lifting strain or 


elongation, or line of action, is so severe that 


hammered 


this comparatively elastic iron fails to satis- 
factorily do the expansion and contraction 
act. I'll throw away the outfit and put in 
cast-iron. 

What a contradiction ! What a paradox ! 
Looking for elasticity in cast-iron. But hear 
him for his cause. I, this philosopher con- 
tinues, will proceed in this manner: I will 
rivet a circular piece of heavy boiler plate 
on that shell, large enough and wide enough 
to give me a good, firm bearing for my Cast- 
iron nozzle, will fit that well on its lower 
concave flange, rivet it well from the inside, 
and do my calking Now 
this job will be boiler. 
I will have corresponding branches on the 


also inside. 


done on each 
drum put on in like manner. My bolt flanges 
on each nozzle will be faced in the planer ; 
and when I place the drum upon itssupperts 
those faces must fit, or I will make them fit, 
so that corrugated copper wire, one ring or 
two to each joint, or sheet asbestos ,'s" in 
thickness, will make a joint, and an everlast 
ing joint. 

Well, now I say to our genius with the 
new idea: you ought to be happy now, Mr. 
Tareup, you've got cast-iron; but where does 
your ‘‘spring ” come in ? 

He tells me he has transferred the spring. 
Has taken it from all plate flanges, and their 
double rivets, and has put it upon that course 
of the boiler shell upon which each nozzle is 
fastened. He says that cast-iron connection 
is so rigid that it takes hold of the wide boil 
er sheet as no other fastening can, and that 
Is the philos- 

What do I 


I have seen those fast 


the spring is natural and easy. 
opher correct in his deductions ? 
This: 


enings in hard service for a period of ten 


say about it ? 


years, and every joint about them is tight as 
a bottle. 
to find what is right. 


If this practice is wrong, it is hard 
D. W. L. 


Self-Instruction for Young Mechanies, 


By Frank RICHARDS. 
VII. 


Generally, in drawing machines or parts of 


machines in isometric projection, no plane | 


projection, for the purpose of getting con 
struction lines, or of locating points, will be 
needed, as there will be rectangular lines in 
the thing represented, with which any ob 
lique lines that occur will be in contact, or to 
which they can be referred, 

Here is a horse, a familiar quadruped of 
Fig. 1. is 


the shop, To draw it nothing 





out of sight being in pencil in our 
drawing, and shown here by dotted lines. 


the parts 


It occurs to me, just here, that we ought 
to have a name, as a labor-saver, by which to 
designate the three normal isometric lines, 
A, B, C, Fig. 2. The vertical is, of course, 
self-named. The other two we may call the 
right isometric line, A, and the left isometric 
line, (; and so I use them. 

Well, from the center of the near end of 
the body of the horse we drop the vertical 
line a 4, the length being equal to the height 
of the Then from b draw the 
right line ce, which will be the 
center line of the base. Along this center 


horse. we 


isometric 


line we measure and mark the four points e, 
?, v, vu, corresponding with the same points 


upon the top of the horse. Through each 











necessary measures may be taken. All four 
bricks reclining at the same angle, the bottom 
corner of each is at the same distance from 
the under brick, and the upper corners are 
all of the same height. Fig. 8 shows rather 
strikingly, I think, how the isometric projec- 
tion may change the appearance of an object. 
The bricks at the back would scarcely be ac- 
cepted by the uninitiated as identical in size 
and position with those in front. 

In practical drawing, the same as in ma- 
chine work, in the preliminary construction 
of a machine upon paper, as in the actual 
work of the shop, the faculty of invention 
is always in play. Different ways of doing 
things are always to be thought of, for it is 
seldom that the best is thought of first. As 
I believe in wringing things as dry as pos- 
sible, as I always advocate the getting as 
much as possible out of everything before 
leaving it, I may be permitted to follow the 
practice that I advocate, and bring up what 
we had in our last number again. In the draw- 
ing of the brick, Fig. 5, inclined at 45°, instead 
of drawing any of 
the dotted construc- 
tion lines, as we did 
before, except the 
base line, we could 
have got all the re- 


~ 
_. 
— 
© 











quired points by 
“a arithmetic; by the 
arithmetic of the 
common school that 
the mechanic should 
carry into the shop 
with him when he 
enters it. I always 
say, as I always be- 
P 
\ _ 
a i J == 
Fiy. 3 
oO 
A ae 
a 
of these we draw a left isometric 
line, and space one of them equi ‘ 
distantly upon both sides of the \ Fig.? 
center line, the sum of the two ai e', 
measures being equal to the spread ai a ‘ 2 
of the legs at the base. Then by 
two right isometric lines we carry e 
these same measures of the first 7 
left isometric line to the other 
three of them. The vertical lines 
at the sides of the body where the legs meet | lieve, that arithmetic is as valuable to 
it are then to be indicated. We have nowall the mechanic as any tool he can have, 


the marks necessary to complete the horse, 
which we proceed to do by drawing the re- 
maining lines. The outer corner lines of the 
legs being drawn, the inner lines are simply 
drawn parallel to them, and meeting the body 
at the under corner of it. 

The phenomenon regarding the change of 
oblique be 


legs is 


dimensions is again here to 
The length of the front 
too long, and the length of the back legs is 
This is not at all due to the dis- 


tance that they stand from the eye, as would 


observed. 
too short. 


be the case in true perspective, but is entirely 
on account of the different angles at which 
There 
compensation in the matter, too, for, where 


the legs stand. seems to be a law of 
the leg is elongated it also becomes thinner, 
and where it is shortened it becomes thicker. 

Here are four bricks, Fig. 3, placed cen- 
trally and rectangularly, and at the same 
angle of inclination upon the two edges and 
the two ends of a brick lying flat upon its 
side. This is an easy thing to draw, the only 
assistance required being one elevation, Fig. 


4, of the reclining brick, from which all 


and, like all his tools, it is not of much 


use to him, and it does not speak well 
of him if it is allowed to get rusty. So 
it will be good for it and for us if we 


brighten it up a little by exercising it in this 
This will give us quite a neat little 
job in arithmetic, bringing into play the three 
most important arithmetical operations the 
mechanic the extraction of the 
square root, finding the third side of a right- 
angled triangle, and simple proportion. | 


case, 


has to use: 


would like to say more about machine shop 
arithmetic by and by, if we travel together 
so far, but just now we will stick to the brick 
case, 

The angle of inclination, Fig 
h ce 
can measure off dc and then draw ea, and 
prolong it upwards beyond a, as far as may 
seem necessary. This will be the lower line 
of the inclined brick, but not being an iso- 
metric line we cannot measure off the length 
of the brick by our scale. We first find the 
length of a c¢ in This is the hypoth- 
enuse of the right-angled 


. 5, being 45°, 
must be equal toa}, and in Fig. 6 we 


Fig. 5. 


triangle a bc, so 





we get 2.5% -+ 2.52 = 12.50, and 4/12.50 
3.5355, the length of ac. Then the length 
of the remainder of the brick will be 8 — 
3.5355 = 4.4645. Now this, instead of being 
the end, is only the beginning. The length 
ac in Fig.5 is correct according to our scale, 
but in Fig. 6, while ac represents the same 
portion of the total length of the brick as ac 
in Fig. 5, its actual length is not the same. 
It is evidently longer, and we want to find 
what its actual length is. To show this com- 
fortably, and to give us room to move 
around without hitting anything, we draw 
this on a larger scale, Fig. 7. Now, from ¢ 
asa center, with the radius cb, we draw the 
arc b¢d and the line cd, making the angle 
ic d 30°, the same as we know that the angle 
te bis, If we have been studying our ge- 
ometry, as I assume that we have been, we 
know that 4 d is equal to ¢ 4, and consequent- 
ly eb is equal to one-half of ¢ }, or 1.25. 
Then from the right-angled triangle 6 ec we 
get 2.5% — 1.25% = 4.6875 and 4/4.6875 
2.16, the length of ec, and from the right- 
angled triangle a ec we get (2.5 + 1.25)? + 
2.16? = 18.7281, and 4/18.7281 = 4.32, the 
actual length of ac. But this actual length 
(by the scale of the drawing) of wc represents 
only 3.5355, and if 4.32 represents 3.5355, 
what will represent 8, the total length of the 
brick ? This we find by the simple propor- 
tion : 3.5355 : 8 :: 4.32: 2? and solving this 
we have 8 X 4.32 + 3.5355 = 9.77. This 
9.77 then will be the length ¢ a w in Fig. 6. 
To complete the brick we have now to lo- 
cate the point 0, after which the remainder 
of the figure is determined by lines drawn 
parallel to those already made. In Fig. 5 
owe being a right-angled triangle, and the 
angle o c x being, as we know, 45°, and 
the side oc opposite the right angle being 2.5, 


we get 1.7, which will be the 


length of botho a andeca, These lines will 
be, in Fig. 6 or 7, true isometric lines, and 
drawing them according to our scale gives 
us the point 0. From this we draw og to 
scale, and then the parallel lines that finish 
the brick. 


The Yost Writing Machine. 


(CORRESPONDENCE). 


In a recent issue, Mr. G. I. Francis makes 
some suggestions about the Yost writing ma- 
chine, which we have not yet seen answered 
in your columns. We hope Mr. Francis has 
or will make a personal examination of the 
machine; meantime, it is fair to say that the 
points he raises are important ones, upon 
which the question as to our principle being 
a genuine improvement, hinges. 

He suggests the difficulty of making type 
in large quantities with beveled faces to ac- 
curately fit the guide. These type are turn- 
ed out by the thousand set at a small cost, 
and with a degree of accuracy which is near- 
ly equal to that in printers’ type. 

He suggests that in using different thick- 
nesses of paper, that is, from ten to fifteen 
sheets at a time, the type-bars would not bed 
home to the surface of the guide. A trial of 
the machine on this point would show that 
the last part of the type-blow is practically 
straight and without lost motion; and an ex- 
periment in manifolding this number of 
copies will exhibit perfect alignment, which, 
in fact, cannot be accomplished in any of the 
other type-bar machines. 

He suggests that if ink or dirt gets caked 
onto the type, this would prevent alignment. 
He is correct; dirt brings all sorts of evils in 
machinery, although the liability to anything 
of this kind in our machine is extremely 
small; the type rest against the pad, so that 
dust cannot enter their faces. The ink has 
much more of an affinity for the pad than for 
the type, and there is never such a thing as 
the gumming of the ink in the type. 

He that the most used letters 
would wear quicker than the others, from the 
constant pounding of the beveled surfaces, 
and so get out of alignment. 


suggests 


This last criti 
cism shows that your correspondent has not 
examined the machine; he is evidently under 
the impression that it is the face of the type 
which strikes the guide; sufficient to say, 
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therefore, that under no circumstances can | 
the faces of the type strike the guide or each | 
other, or any part of the machine, unless by 
a violent distortion of the type-bars especially 
intended to produce that effect. 

The subject of ‘‘ forced alignment” has | 
never been tried in the manner exemplified 
in the Yost machine. 

Lest some of your readers may im- 
bibe unfair opinions from Mr. Francis’ 
unanswered suggestions, we submit the 
above for your consideration, and inser- 
tion if you deem proper. 

Murr, HAwLeEyY & Mayo Co. 





Pa Sa 
Modern Locomotive Construction. 
By J. G. A. MEYER. 
NINETY-FIRST PAPER. 


Figs. 504, 505 represent another throt- 
tle pipe, and Figs. 506, 507, 508 show 
some of its details. The design of this 
throttle pipe does not differ much from 
those previously shown. The principal 
differences are that the pipe is made in 
one piece, and that the sleeve J is of a 
different form, as previously shown. 
The manner of fastening the dry pipe 
to the throttle pipe is plainly shown, and 
does not need any further explanation. 

The favorite way of fastening the throt- 
tle pipe to the dome is plainly shown in 
these figures. A bracket D is cast to 
the throttle pipe, and fastened to the 
dome sheet V by two studs. When 
possible, all dry pipes are allowed to 
rest on top of the crown bars. When 
this cannot be done, the dry pipe is sus- 
pended by a strap, usually made of 2 x 
34-inch iron, bolted to the boiler shell W. 

The thickness of the throttle is gener- 
ally about 4 to § of an inch. 

Fig. 504 represents a pipe exception- 
ally thin, the thickness being only , of 
an inch; and for this reason the thick- 
ness at the lower end is increased, so as 
not to injure the casting in clamping the 
dry pipe to it. 

The inner diameter of the throttle pipe 
is generally made proportionate to the 
diameter of the cylinder; the ratio be- 
tween the two, as made by different 
builders, varies. Hence we sometimes 
find the inner diameter of the throttle 
pipe equal to one-quarter of the diameter 
of the cylinder, and frequently we find 
it to be equal to about one-third of the 
diameter of the cylinder. The latter we 
believe to be the best proportion, and 
should be adopted. When the inner 
diameter of the throttle pipe is not uni- 
form throughout, for instance, if the 
throttle pipe is made similar to that 
shown in Fig. 504, the smaller diameter 


{_-—» 


ies 


' 


Fig. 509 


P should be equal to about one-third of the 
diameter of the cylinder. The inner diameter 
of a throttle pipe should not be greater, in any 
case, than here given. If made much small- 
er, so that the cross-sectional area of the 
throttle pipe is less than one-twelfth of cross- 
sectional of the area of the cylinders, the in- 
itial steam pressure in the cylinders at high 
speeds will be reduced below the boiler 





pressure more than it would be otherwise, 
and the tractive power of the engine will be 
interfered with. On the other hand, practice 
seems to indicate that no advantage is gained 
by making the inner diameter of the throttle 
pipe greater than one-third of the diameter 
of the cylinder; in fact, throttle pipes and 
dry pipes too large in diameter are detri- 
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that through the cylindrical portion of the 
pipe. 

The inner diameter of the dry pipe should 
be equal to that of the throttle pipe ; but 
since in many cases the diameter of the pipe, 
determined by calculation, cannot be found 
among the standard diameters of dry pipes, 
the next larger size is adopted ; and therefore 
we often find locomo- 
tives having dry pipes 
whose inner diameters | 
are greater than those 
of the throttle pipes. 

The outer diameter 
of the upper disk of 
the throttle valve 
sometimes a_ little 
greater than the inner 
diameter of the throt- 
tle pipe; frequently it 
is less. A good rule 
is to make the outer 
diameter of the upper 
disk equal to one-third 
of the diameter of the 
cylinder. The outer 


is 


‘ 
« 


diameter of the lower 
disk is made from 4 
to + of an inch less 














than the diameter of 
the upper opening in 
the valve seat. 


Fig. 508 
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ments to the engines, because an unnecessary 
quantity of steam held in these pipes must 
be worked off before the engine can be 
stopped, which is an objection in a case of 
an emergency. 

The cross-sectional area at O, Fig. 504, is 
generally rectangular in form; the length 
and breadth of this should be so 
proportioned as to give an area equal to 


section 


Fig. 


, shown in Fig. 509. 











510 


Fig. 510 represents a complete sectional 
view of the connections of the T pipe and dry 
pipe V. The brass ring B, is riveted to the 
flue A; another view of this 
The six holes marked 8, 
are tapped for the studs marked 
F F, in Fig. 510; the remaining holes 7, 7, 
are the rivet holes. The of rivets and 
studs vary according to the size of engine ; 


sheet ring is 
&, in Fig. 509, 


size 


7 


for small engines, say with cylinders 10 
inches diameter, the rivets through the ring 
B, are generally 8 


5 


inch diameter, and the 
studs ? inch diameter; for engines with cyl- 
inders 20 inches diameter, rivets 3 inch diam- 
eter, and studs 1 inch diameter are generally 
used. The flue A is bored out to 
receive the projection on the brass ring Bg. 
The spherical seat in this ring is made to fit 
the spherical surface on the sleeve J, this 
sleeve, we 


sheet 


have seen in our last paper, is 
riveted to the dry pipe V. The T pipe has 
aspherical projection p, bearing against the 
surface of the counter bore in the sleeve J; 
some builders make this counterbore a conical 
surface; others make it a spherical surface as 
shown; but in all cases, the projection p on 
the T pipe is turned to a spherical form. 

The diameter of the opening R in the 
brass ring must be made sufliciently large to 
admit the sleeve on the other end of the dry 
pipe; this condition will determine to a great 
extent the size of the ball joint on the sleeve 
J. It will be seen that the studs #’, /’ force 
the T pipe against the sleeve J, and the latter 
is,in turn, pressed against the ring B,, and 
thus forming steam-tight joints between the 
whole. 

Some builders do not use a brass ring B, 
for small locomotives, but use in place of it a 


, wrought-iron plate P P,as shownin Fig, 


512. In fact, some master mechanics prefer 
the wrought-iron plate P P for all sizes 
of engines, and consequently we fre- 
quently meet with large engines which 
have a plate of this kind in place of the 
brass ring. The plate is riveted to the 
flue A A; the arrangement of 
rivets and studs for holding the T pipe 
is similar to that in the brass ring as 
Both the flue sheet 
and the plate are then counterbored as 


sheet 


shown in Fig. 509. 


shown, so as to form a bearing for the 
spherical projection on the T pipe. 

The right-hand side of Fig. 511 rep 
resents an outside view of the T pipe, 
and the left-hand side represents a section 
of the connection of the T pipe and the 
steam pipe ). The steam pipes lead to 
the cylinders. A complete drawing of 
these pipes, and their position in the 
smoke-box, will be found in Figs. 24, 
25, ninth paper. In fact, the illustra- 
tions given in this paper simply show in 
detail and to a larger scale, the connec- 
tions of the dry pipe, T pipe and steam 
pipes. 

The openings in the flanges HE # of 
the T pipe are counterbored to a spheri- 
cal form for the brass rings C, which are 
inserted between the FI pipe and steam 
pipes. Usually, two bolts @ @ are used 
for connecting each steam pipe to the T 
pipe. 

The inside diameter A of the T pipe 


yo! 








P 








511 Fig. 542 
must be equal to that of the throttle pipe. 
The area of the opening Z in the branches of 
the T pipe should be equal to the inner cross 
sectional area of the steam pipe. The rule 
for has been given in the 
ninth paper. 


finding this area 
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A Scotch firm has under way eleven sets of 
triple-expansion engines for steamships, 
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Leaving the Old Shop. 


A writer in one of our mechanical 
temporaries argues against what he calls ‘‘the 
grave error often made by many firms in not 
keeping their apprentices after they have be- 
come journeymen, in preference.to hiring 
new men.” Now, it is curious, perhaps, but 
we think it is usually a grave error, both on 
the part of the apprentice and his employers, 
to suppose that there is any advantage to 
either in a continuance of their relations 
after the expiration of the apprenticeship. 

The spirit which dominates the apprentice 
is usually entirely different from that which 
inspires the journeyman—necessarily so, and 
it is very rare that a young man can, at the 
expiration of his apprenticeship, remaining 
in the shop where it has been served, change 
his habit of dependence upon others for as- 
sistance in tight places, his way of doing 
things more with a view to learning than to 
the accomplishment of work, and his general 
feeling that he is a fixture in the shop, and is 
kept there more by reason of a specified 
agreement, or some indistinctly defined claim, 
which he dimly imagines himself to possess, 
than upon the sole basis of valuable services 
rendered. It is safe to say that the first year 
or two after the expiration of his apprentice- 
ship, spent among strangers in other shops, 
and at somewhat different work from that 
which he has been accustomed to, are the 
most valuable years in the experience of a 
young mechanic. It is then that he is thrown 
upon his own resources and compelled to 
depend upon himself, which is the only way 
in which he can hope to make a fair compar- 
ison between himself and other mechanics, 
and acquire a clear idea of his own inherent 
ability and value. It is during this experience 
that he ceases to be a boy and becomes a 
man, realizing that the position he is finally 
to occupy amongst other men will depend 
mainly upon himself, of course largely upon 
the opportunities which may present them- 
selves, but mainly upon how those opportuni 
ties are utilized. 

It is a practical recognition of the fact that 
there is something lacking in the training of 
a young mechanic who has merely served 
out the term of his apprenticeship, which 
makes it almost impossible for him to secure 
as good wages by remaining in ‘the old 
shop,” as he can secure by going out and 
taking a position elsewhere. 

Viewed from the side of the employer, the 
journeyman from another shop, even though 
he be a young man just out of bis appren- 
ticeship, is more valuable, not only because 
he expects to depend for his success entirely 


con- 


upon his own resources, expecting no favors 
not received by others, but because he brings 
new ideas which are likely to be valuable. 

We think that the prevalent practice of 
exchanging young journeymen, which— 
though mainly without design—has been 
followed in this country, has been an import- 
ant factor in the development of our mechan- 
ics, and has been beneficial to all concerned. 
We have known of course, where 
young mea have remained as journeymen in 
the shops where they learned their trades, 
and have risen in them to positions of re- 
sponsibility, which they have filled with credit 
to themselves and to their employers, but 
such cases are comparatively rare, and it is 
safe to say that in almost every instance the 
young man would have been all the better 
for some outside experience, no matter how 
valuable without it. 


cases, 


——— +a 
Are There Too Many Holidays? 


An editorial writer in Mechanical Progress, 
an English technical journal, complains that 
there are too many holidays. He sums up 
their number, and says: We find that at 
least one month in the twelve is entirely 
wasted in holiday-making. He contrasts En- 
gland in that respect with this country, in 
which he finds only three holidays, with a 
possible five, including Christmas and New 
Year’s. But he fails to note that the Ameri- 
can workman has long since—we think wise- 
ly—refused to be content with three holidays, 
and in one way and another he gets nearly 
the full dozen, as in England. And if that 
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is all the days off that a workingman gets in 
the year, we should say he got few enough. 
When a man can look ahead to nothing but 
shaking hands with his work—in the major- 
ity of cases exceedingly monotonous—every 
working day in the year, his prospects are 
not particularly inviting. 

This writer reasons that the observance of 
these holidays breaks up the continuity of 
work in factories and workshops, and re- 
sults in loss to the proprietors. No doubt 
if it were admitted that the chief end of a 
man was the production of the greatest num- 
ber of yards of cloth, or pounds of pig iron, 
in the fewest consecutive days, it would be a 
good thing to abolish holidays, including 
Sunday. But that is not the chief end of 
man; if it were, life would be a stupendous 
failure. 

We fancy this writer is very near getting 
at the trouble when he refers to ‘* Blue 
Monday,” often extended to cover a day or 
two succeeding it. While no man should 
plod along eternally doing one thing, and 
thinking about it, it is true that he must 
devote the greatest part of his time to the 
business of getting a living. And Sunday, 
the greatest of all holidays, should be so 
spent as to give him a zest for Monday’s 
work. Persuade men of this fact, and the 
number of holidays will be found few 
enough. If workingmen need to be per- 
suaded of this fact more than others, it is 
because in their case temptation is greatest at 


this time. Blue Monday comes to many 
others, without much reference to the cal- 
endar. 

apes ie sv 


A Copyist’s Defense. 


In our issue of February 28 we referred 
to a case of wholesale copying of American 
machine tools by an English firm—John 
Holroyd & Co., Limited, of Manchester. It 
appeared to us that an interesting question in 
ethics was involved, and that it would be 
not only of interest, but of some value as 
well, to find out what English opinion on 
such a matter really was. Since our publi- 
‘tation of the article referred to, the matter 
has been touched upon by several English 
journals, and in a manner not complimentary 
to those who did the copying. This is, ap- 
parently, what has led John Holroyd & Co., 
Limited, to procure the publication of a de- 
fense of their course in Jndustries, a well- 
known English trade journal. 

This defense is probably as good as any 
that could be made, still we do not believe 
it is quite satisfactory to the one who wrote 
it. We at least hope it is not. Forexample : 

There are no patents existing in this coun- 
try for any of the tools in question, and we 
contend that it is as unreasonable to endeav- 
or to establish a monopoly ina drilling ma- 
chine, a lathe, or milling machine, as it 
would be in the case of the locomotive engine 
or the sewing machine. Had we obtained 
the designs of the machines in any surrepti- 
tious or underhand manner, our conduct 
would no doubt deserve reprobation; but we 
consider that if we purchase and pay for a 
machine unprotected by paients we havea 
perfect right (more especially with the exam- 
ple of other nations before us) to reproduce 
it, or such parts of it as we may approve. 

Just what ‘‘ the example of other nations ” 
has to do with ‘‘a perfect right” is not clear, 
except it is upon the assumption that a good 
maby wrongs make one right—a proposition 
that would make trouble with everything in 
the shape of moral philosophy. As there is 
no question of legal right, it must be assumed 
that ‘‘ perfect right” to a possible 
moral contingency, and while there may be, 
ina moral point of view, no difference be- 
tween reproducing a machine, ‘‘ or such 
parts of it as we may approve,” and building 
up a business on the basis of the inventions of 
other manufacturers, and their catalogues, 
still in the latter case the magnitude of the 
scheme is reasonably sure to insure attention 
being called to it. 

Reference is made in the communication 
in Jndustries to English authors. The writer 
presumably had in view the reproduction of 
their works in this country by American pub- 
lishers, without offer of remuneration. This 
is an undoubted wrong, and one that the 
more reputable publishers in this country are 
rectified, But are not 


refers 


anxious to see we 





aware that it is the practice here to repro- 
duce such works without credit to the author, 
and in many cases he receives something in 
the way of compensation. The allusion to 
English authors is hardly a happy one. 

It is insisted upon in this communication 
that ‘‘improvements ” have been made upon 
the American machines; but the ethics of 
selling such ‘‘ improved ” machines by virtue 
of cuts and descriptions identical with those 
in the catalogues of American manufacturers 
is nowhere made clear. 

The conclusion of the communication in 
question is as follows : 

We do not wish it to be understood that 
we disparage American tools, which are in 
many ways admirable, and well adapted to 
the purpose for which they were designed. 
On the contrary, the fact of our having 
adopted transatlantic ideas so ey: 
proves how highly we think of them. In 
one respect, however, we have not imitated 
the American makers, viz., in price (our 
prices being at least 40 per cent. below 
theirs), and in this fact we believe is to be 
found the principal cause of the ~— dis- 
play of feeling which has been evoked. In 
conclusion, notwithstanding the disparity in 
price, we believe that the quality of our 
work will be found to compare not unfavor- 
ably with that of any of the American 
makers. 


We should hardly think, under the cir- 
cumstances, they would ‘‘ disparage” Ameri- 
san So far as their opinion is of 
value they have—very wisely in a business 
point of view—given American tools what 
we believe is called a first-class ‘‘ reading 
notice.” And we do not think the notice 
of lower prices that they contrive to get in 
for themselves is likely to do their Ameri- 
can competitors any harm, either here or 
in England. Machine tools are not sold at 


tools. 


so much per name in either country. In 
that respect they are a good deal like 


watches, or pocket knives, and a good many 
other things. 

If one were disposed to be critical he might 
reply that the English firm, having been to 
no expense in inventing these tools, and in 
experimenting in the drawing-room and shops 
in the way of perfecting them, would have 
some advantage in the way of price. But 
then a good reply to that would be that 
the firm that had had this experience must 
have gained knowledge worth several times 
its cost in the way of enabling it to build 
a better machine than could be built with- 
out it. On the whole, we have no doubt 
that if John Holroyd & Co., Limited, build 
these tools of a quality equal to those built 
by their American competitors, the building 
of them will cost them every cent as much. 
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ofiSWERS 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods, 

Every question, to insure any attention, must invari- 
ably be accompanied by the writer’s name and address. 
If so requested, neither name, correct initials nor loca 
tion will be published. 














(211) W. D. R., Pueblo, Colo., writes : 
I find ina pump catechism the statement that a 
centrifugal pump will not force water at all, while 
a friend says he has seen water forced toa height 
of 32 feet. Which is right? A.—Water can be 
forced to a greater height than 32 feet with a cen 
trifugal pump, hence we have no reason to doubt 
your friend’s statement. 


(212) C. J., Reading, Pa., writes: We 
have an argument as to the weight of a_ blast 


furnace bell; it is 6 feet 9 inches in diameter, and 4 
feet 4 inches in height, thickness, 3 inches. Will 
you kindly state its weight? A.—We will, provided 
you will send us a sketch of the bell, with all its di- 
mensions. The data here given is not sufficient for 
us to compute the weight of the bell. 


(213) J. R., Grand Rapids, Mich., writes : 
I want to build a boiler for an engine 244x3 inches. 
Willa boiler 2 feet high, 1 foot in diameter, with 
fire-box 8 inches diameter, 10 inches high, and seven 
flues, 2 inches in diameter, be large enough to make 
steam for supplying the engine at a speed of 300 
revolutions per minute? A.—You do not state the 
steam pressure. Assuming that the steam pressure 
in the boiler is to be 60 pounds, then the boiler will 
too small. We should prefer a boiler with a 
furnace 114% inches diameter, and the flues and 
height of furnace so arranged as to obtain a total 
heating surface of 22 square feet. 
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(214) H. N., Bernardston, Mass., has sent 
us a cross-section of a rotary valve for an engine 
with cylinder 3% inches diameter and 4% inches 
stroke, and asks: Can this engine with this valve 
give good results when running at 300 revolutions 
per minute? and can there be anything done to im- 
prove the working of the engine? A.—We cannot 
advise you unless we have a drawing of the valve 
and valve gear. 


(215) B. R. M., Norristown, Pa., asks: 
What.are the general proportions of manholes used 
by boiler makers? For instance, if the hole is to be 
12inches long, what will be its width’ .4.—There 
are no fixed proportions. Manholes are sometimes 
made circular, but generally they are made oval; 
the largest manholes as generally made are 16x12 
inches; another size often adepted is 15x11 inches; 
and the smallest, through which a boy can pass, is 
14x10 inches. 


(216) P. J., New York, asks: Will you 
kindly let me know if there are any schools in 
which I could learn planing and turning metals? I 
am well experienced in vise work, but cannot leave 
my present place and seek employment in a ma- 
chine shop. A.—We do not know of any schools 
where special lessons in turning and planing metals 
are given. It seems to us that, f1 the circumstances 
in which you are placed, the best way will be to 
seek machine shops in which overtime is worked, 
and apply to the proprietor for instructions in the 
evenings. 


(217) N. H., Fargo, Dakota, writes: As I 
have heard different opinions to 
whether an injector will throw water in a boiler 
when the water level is below the check valve, I 
wish you would throw some light on the subject. 
A.—An injector will throw water into the boiler 
above the water line, but this is a very bad thing to 
do. The feed-water should never enter a_boil- 
er above the water line, and therefore the check 
valves are generally placed considerably below it. 
If for any reason the check valve has to be placed 
above, the feed-water should be led below the 
water line by means of a pipe attached inside of 
boiler. 


(218) C. A. L., Depere, Wis., asks: How 
much water per minute will flow through six pipes, 
each 1linch inside diameter, length of pipe 30 feet, 
top of water level to lower end of pipe 20 feet? A. 
—Each pipe will discharge about 26 gallons per 


expressed as 


minute. The total amount discharged per minute 
through the six pipes will be 26 * 6 = 156 gal- 


lons. Any bends in the pipes will reduce this quan- 
tity; the reduction will depend on the character of 
the bends. 2. How much water per minute will a 
pump force through four 1-inch pipes? Pressure 
on the water end of pump 100 pounds per square 
inch; length of and turns in pipes reduces the 
pressure to 60 pounds one foot from end of pipe, 
where it discharges. A.—About 229 gallons per 
minute will be forced through each pipe, making 
229 « 4 = 916 gallons per minute for the four pipes. 


weet 


(219) W. T., Cloverdale, Cal., writes: I 
see in an English journal that locomotives of the 
three cylinder compound type are being built at 
Crewe, in view of a renewal of the race to Scotland 
in May. They are about 20 tons heavier than those 
at present in use. Please state the usual weight of 
a United States locomotive, the weight of an Eng- 
lish locomotive, and the weight of the compound 
locomotive lately imported by the Pennsylvania R. 
R. A.—You should have stated the type of locomo- 
tive and diameter of cylinders, as the weights of 
the different types and sizes vary. The average 
weight of an American locomotive, 4- 
wheeled connected, with cylinders 17 inches diame- 
ter, is about 78,000 pounds. In our issue of August 
Sth, 1885, we have given tables of the different types 
and sizes of American locomotives. These tables 
are too long to republish in the Q. and A. columns, 
The weight of the compound locomotive lately im 
ported by the P. R. R. is about 99,000 pounds. 


220) J. B. M., St. Louis, Mo., asks: Is 
there any definite rule for placing the gauge cocks 
upright boilers? Does it make any material 
difference in regard to their position, when the tube 
sheet is submerged? A.—There is no definite rule; 
the general custom is to use three gauge cocks for 
small boilers, placed about 2% inches from center 
to center, measured in a vertical direction. In ver 
tical boilers the height of the water carried above 
the crown-sheet is scarcely ever more than 12 inch- 
es; hence the lowest gauge cock is generally placed 


passenger 


on 


from 10 to 15 inches above the crown sheet, accord 
ing tothe height of the water to be carried. In 
some vertical boilers the whole length of the tubes 
are covered with water; in such cases the lowest 
gauge cock is placed on, or one inch above the low- 
desired water line. For further details 
answer to Question 384 in our issue of August 18, 
1888. 2. What is the advantage, if any, of atubular 
boiler over the ordinary flue boiler? A.—The 
former will require room: otherwise the 
difference is questionable. 3.What difference, if any, 
is there between an injector and an inspirator? A, 

The difference lies in the construction and general 
design. As regards their action, both have their 
advocates. 
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(221) Mac, San Francisco, Cal., writes: I 
would like to know what power would be required 
to stop a floating body ina given distance, and go 
ing at a certain speed. For instance, take the 
“Umbria,” of the Cunard Line, a vessel capable of a 
speed of 20 miles an hour, and taking into considera 
tion her dimensions, what force would be required to 
bring her to a dead stop in a distance of 100 yards, 





without the use of her propeller in any manner? A.— 
Here we must first find the amount of energy stored 
up in the body at any given velocity. Thus, let v rep- 
resent the velocity in feet per second at which a 
body is moving, and w the weight in pounds of the 
body; then the stored-up energy will be equal to 
w v? 
“64.4? 

the answer will be in foot-pounds. Now the body 
cannot be brought to rest until the whole stored-up 
energy be taken away. But this energy cannot be 
taken away unless a certain amount of work is 
done, and this work is equal to the product of the 
force into the distance through which it acts. Let 
be the force in pounds, and « the distance through 
which it.acts, then we have fs =. Hence we 
have the following rule: Multiply the weight in 
pounds of the given body by the square of its veloc- 
ity in seconds, and divide the product by 64.4; the 
quotient will be stored-up energy in foot-pounds. 
Divide this energy by the distance in which the body 
has to be brought to rest; the quotient will be the 
force in pounds required to bring the body to rest. 

(222) 8. F., San Francisco, Cal., writes : 
Suppose a moulding machine head, 10 inches long, 
provided with two bearings, one at each end of the 
head, which is provided with two cutters, each 2 
inches long, and in every respect alike. These cut- 
ters are on opposite sides of the head, but one of 
them is close to one bearing while the other is 
close to the other bearing, so that they are at 
opposite ends of the head as well as upon oppo- 
site sides. Why will the head not bein balance 
under such conditions? A.—It will be in standing 
balance, of course, but not in running balance. It 
is plain that each end of the head under such con- 
ditions, considered by itself, and without reference 
to the other end, is out of balance, both standing 
and running. If the head should be cut in two 
through the middle, then, of course, it is clear that 
each end would vibrate independently of the other; 
but, so long as the cutters retained their relative 
positions, one end would be vibrating in one direc- 
tion while the other would be vibrating in the op- 
posite direction. They do much the same thing 
though joined together, and the best way to balance 
the head perfectly is to put a weight opposite each 
cutter equal to the weight of the cutter, provided, 
of course, that it be placed at the same distance 
from the center of the shaft. If not convenient to 
do it in that way, then place one of the cutters in 
position, and balance the head by placing the jour 
nals upon level straight-edges, adding the weight 
necessary to do this to the end of the head upon 
which the cutter is fastened. When it is in perfect 
standing balance, put on the other cutter and bal- 
ance the head again, adding the necessary weight to 
the other end. The head will then be in both standing 
and running balance. The principle will appear plain 
to youif you imagine a shaft 100 feet long, having 
at each extremity a pulley badly out of balance. 
These pulleys could be turned upon the shaft so 
they would balance each other standing; but as soon 
as the shaft revolved rapidly, each end of the shaft 
would shake independently of the other end, and 
the necessity for balancing each pulley within itself, 
and without reference to the other pulley, would be- 
come apparent. 
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Gear wheels and g-cutting. Grant, see adv., p. 16. 
Link-Belting and Sprocket Wheels. 
Send for Cataiogue of Link-Belting. 
Over 50,000,000 feet of Link-Belt in use. 
Link-Belt Engineering Co., Philadelphia and N. Y. 
20’ Upright Drills. J. E Snyder, Worcester, Mass. 
23’ Upright Drills. J. E. Snyder, Worcester, Mass. 
25’ Upright Drills. J. E. Snyder, Worcester, Mass. 
28’ Upright Drills. J. E. Snyder, Worcester, Mass 
Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Steel Name Stamps, etc. J. B. Roney, Lynn, Mass 
Special tool work. R. M. Clough, Meriden, Conn. 
*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 
Machine Screw Taps of all sizes and threads, manu- 
factured by 8S. W. Card & Co., Mansfield, Mass, 
“The Bulldozer,”’ anew departure; forging by 
pressure. M’f’d by Williams, White & Co., Moline, II. 
Castings for small and medium sized vertical en- 
gines. Humphrey's Foundry, Bellefontaine, O. 
R. Dudgeon, 24 Columbia st., New Yotk. Improved 
Hydraulic Jacks and Roller Tube Expanders. 
Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 
Davis Key-Seating Machines kept in stock 
Manning, Maxwell & Moore, 111 Liberty st., N. Y 
The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 
Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Il. 
**How to Keep Boilers Clean.”’ A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st.. N. Y. 
Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., N.Y. 
Best silk wiping towels for machinery in the 
market, S. A. Smith, 23S. Canal st., Chicago, Ill. 
Iron Planers from 16’ to 36’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 
Schmidt & Co., 23 Centre st., N. Y. Consulting 
engineers and draftsmen. Power measured. 
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For the latest improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, II. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illustrated. Frasse & Co., 92 
Park Row, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowersafilter press pumps, etc. 

Split Pulleys at low prices and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

The hook on steam engines is being supplanted by 
the Dill disconnecting device, made by the T. C. 
Dill Machine Company, 726 Girard ave., Phila., Pa. 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See May 9, p. 15. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 

The best Emery Wheel made is the ** Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application, their pamphlet il 
lustrating pumping machinery and reports of duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Contract work of all kinds executed promptly and 
on reasonable terms. Parties wishing grey iron cast- 
ings in large quantities can make money by corre- 
sponding with Rawson Mfg. Co., Hornellsville, N. Y. 

Steam Boilers: Their management and working on 
land and sea. By Jas. Peattie. Practical facts from 
30 years’ experience. 230 pages illustrated, 12mo., 
cloth, $2.00, Circulars and Catalogue of Books for en 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 

Patent or shop rights for sale, for perforating 
iron or steel plates for steam boilers, bridge work, 
iron or steel ship work, marine boiler heads, equal 
to drilled work and fifteen times quicker. Samples 
can be seen and circulars obtained from R. E. 
Dietz, 60 Laight St., New York. 

The International Boiler Co., Limited (Allan Stir- 
ling, M. E., president,) manufacture the safest, most 
economical, compact and durable water tube 
boilers. All wrought metal. Large mud drum. Per- 
fect circulation. By unscrewing only three bolts, 
access is gained to every part of the boiler. Dry 
steam and great economy of fuel guaranteed. Of- 
fice, 74 Cortlandt street, New York. 

** Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2. 
postpaid. Published by John Wiley & Sons, 15 
Astor place, New York. 

* Binders’ for the AMERICAN MACHINIST. Two 
styles, the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and 
the *‘ New Handy,”’ mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
eovers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST Pus’e Co., 96 Fulton st., New York. 

* Practical Drawing.” By J. G. A. Meyer. The 
above series of articles,now running in the AMERICAN 
MACHINIST, should be closely followed by every stu 
dent. They commenced with October 23, 1886 issue, 
and up to and including April 25, 1889 issue, 75 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun 
try or Canada at 5 cents each. AMERICAN MACHIN 
Ist PUBLISHING Co., 96 Fulton st., New York. 

‘Modern Locomotive Construction.””. By J. G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MACHINIST, are attracting the at 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 89 articles 
have thus far appeared up to and including the 
April 18, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. S. or Canada, at 5 
cents each. AMERICAN MACHINIST PUBLISHING Co., 
96 Fulton st., New York. 

















The town of Tarboro, N. C., will put in an electric 
light plant. 

The Georgia Hosiery Co. will build a Knitting mill 
at Macon, Ga. 

The High Point (N. C.) Machine Works will in- 
crease their plant. 

The North Carolina 
factory at Raleigh, N. C. 


Wagon Co. is building a 


Work has begun on the construction of the 


woolen mill at Dexter, Me. 

Jones & Brantwell have purchased the Alabama 
Iron Works at Columbia, Ala. 

John Schubert and other parties will build a 
furniture factory at Pensacola, Fla. 

The Anniston City Land Co, is interested in build 
ing an iron foundry at Anniston, Ala. 

The Decatur (Ala.) Car Wheel Co. will double its 
plant, and will do a general foundry business. 

The Fort Payne Coal and Iron Co. is interested in 
building a large cotton mill at Fort Payne, Ala. 

A company has been formed by W. P. Scates, to 
manufacture his turbine water wheel at Knoxville, 
Tenn. 

The Citizens’ Gas Light Co. will increase its capi- 
tal stock, and improve the gas works and electric 
light plant. 

The Sherman (Texas) Iron Works, which have 
been idle for some time, will be enlarged and put 
in operation. 

The Triumph Refrigerating Machine Co. has been 
chartered, to build refrigerating and ice machinery, 
at San Antonio, Texas. 

The Fort Worth (Texas) Manufacturing Co. has 
been chartered, to manufacture woolen and cotton 
goods. Capital stock, $100,000. 

The Thomson-Houston Electric Company, of 
Lynn, Mass., is erecting another factory building, 
90x190 feet, three stories high. 





Carnegie, Phipps & Co., are making 24-inch beams 
at their Homestead (Pa.) plant for Cramp & Sons 

At Manchester, N. H., the Stark corporation will 
build a new mill 500 feet the 
poration is also building a new mill. 


The Perry Stove Works at South Pittsburgh 
Tenn., are about completed, and work will soon be 
going on as usual in all departments 


long: Amoskeag cor 


The Megunticook Woolen Company, of Camden, 
Me., which has just been formed with a capital of 
$300,000, will build a large woolen mill. 


The Cheshire Shoe Company, of Pittsfield, Mass., 
will immediately commence the erection of a three 


story factory, 200x75 feet, besides several other 
buildings. 
M. J. Whittall is to erect anew carpet mill at 


South Worcester, Mass. It will be 275x60 feet, two 
stories high. The new mill will give employment 
to 172 extra hands 


The Overman Wheel Company, of Chicopee Falls, 
Mass., is to enlarge its works by pulling down part 
of the old shop and building a brick addition four 
stories high and 160 feet in length. 


It is said that the consolidation of, North Chicago 
Rolling Mills, and the Union and Joliet Steel Compa 
nies is intended not only to solidify the interests of 
these companies in their regular business, but also 
to bring about the manufacture of tin plate. 

The South Tredegar Nail Works, at Chattanooga, 
Tenn., have just invested an additional $60,000 in 
the nail department, and have rebuilt: the works in 
a greatly improved manner. The works will very 
soon be in operation with a full corps of men. 

Edward Miller & Co... manufacturers of the 
Rochester lamps, are building a large addition to 
their factory in Meriden, which will double their 
office and storage capacity. Other additions are 
being built for a blacksmith shop, copper storage 
and dipping rooms. 

The formed P. ©. Holmes Company, 
Gardiner, Me., propose making extensive improve 
ments in their works. These will include a brick 
foundry 60x100 feet, and a new machine shop. The 
company manufacture water-wheels, gearing, and 
do all kinds of mill work. 

The Globe Tron and Brass Works, foundry de 
partment, Sheffield, Ala., is now in full operation. 
They have turned out their first lot of castings, and 
are now having patterns made to cast a 


newly 


piston 
which will weigh 3,500 pounds, and a bell to weigh 
about 5,500 pounds, both for the * Cole’ furnaces. 

The tron and Land Improvement Company has 
been organized at Clifton Forge, Va. Mr. Throppe, 
of Philadelphia, is president; Hon. J. Yost, manager 
and vice-president, and John D. Weeks, of Pitts 
burgh, one of the directors. The capital stock is 
$100,000, all taken. An industrial will be 
built. 


Black & Clawson, Hamilton, Ohio, are building 
paper mill machinery for outfit for one mill in Aus 
tralia, one in Mexico, and one in Canada, and also 
have an order for the largest they have ever yet 
built, which is to go into a mill in Wabash, Ind., 
which is being built and equipped by the Diamond 
Match Company, of Akron, Ohio. 


town 


The large addition now being built by the Hart 
ford (Conn.) Machine Company is to 
stocked with new machinery, and will give employ 
ment to 100 additional hands. It will also relieve 
the present crowded factory and give additional 
room to the American Writing Machine Company, 
which occupies part of the building. 
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There is water-works agitation at Batesville, Ark.; 
Mammoth Spring, Ark.; Russellville, Ark.; Carters 


ville, Ga.; Columbus, Ga.; Dalton, Ga.; Gainesville, 


Ga.; Covington, Ky.; Mount Sterling, Ky.; Nash 
ville, Tenn.; Jefferson, Texas; McGregor, Texas; 
Hickory, N. C.; Greenville, Ala.; Luling, Texas: 


Marietta, Ohio; 


The blast furnace of the Montalto 
Iron Company, at Montalto, Pa., was totally de 
stroyed by fire last Tuesday. The fire caught from 
the stack. The furnace was entirely new, and had 
been put in operation only two weeks ago. It was 
fitted up with the latest improved engines, hoisting 
apparatus, blast and machinery, and was the finest 
charcoal plant in the country 


Newbern, Tenn.; Ainsworth, Neb. 


new charcoal 


It is claimed that 
and Steel Works, of 


cost « 


the Falls City Malleable lron 
Louisville, Ky., can make, at a 
f 25 cents, a mortising chisel used by wood 


workers which now retails for $4.50 


The company 
have received a proposition from a Canadian syndi 
cate to establish works in Canada, which will secure 
the patent under the laws of that country, and re 
sult in the establishment of a large factory there. 

John 8S. Holden, of Palmer, Mass., has purchased 
the Bennington (Vt.) Woolen Mills, and will start 
them immediately. This plant cost nearly $1,000, 
000, and is the finest in Vermont. It is understood 
that the purchase price was & per cent. of the 
original cost. These extensive mills have been idle 
over three years, the former owners having gone 
through bankruptcy. Theirshut-down caused a de 
crease of 1,300 in the town’s population. 

The Cincinnati Corrugating Company are about 
to establish a sheet mill at Piqua, as an adjunct of 
their corrugating works in Cincinnati. The works 
at Piqua will occupy several acres of ground, and 
will enable the Corrugating Company to not only 
make their own sheets, but will also afford room 
and facilities for the enlargement of several special 
ties, such 
ete., which this company has already developed 
into considerable importance. The works at Piqua 
will be operated with natural gas 


as galvanizing iron awnings, shutters, 
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Mac hinists’ Supplies and Iron. 


New York, May 11, 1889. 

Iron—American Pig.—The reduction of $1.00 per 
ton, made by the Thomas Iron Co., though much 
talked about, has been discounted by actual sales 
for some time past, and the condition of the market 
is much the same as before, prices being irregular, 
and tosome extent nominal. We quote standard 
Northern brands, No. 1 X Foundry, $17; No. 2, 
$15.75 to $16; Grey Forge, $14.50 to $15.50. 





+ WANTED* 


‘ Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser 
tion. About seven words make a line. Copy shoula 
be sent to reach us not later than Saturday morning for 
“he ensuing week’ 8 issue, 





Wanted—Situation as foundry foreman; large ex 
perience, Good reference. Box 97, AM. MACHINIST. 


Wanted—A first-class lathe hand with $1,000. A 
good salary will be paid to a first-class man. Ad 
dress Box 90, AMERICAN MACHINIST. 

Wanted—By a man of experience. a position as 
supt. or chief draftsman in locomotive or station 
ary engine shop. Address M. E., AM. MACHINIST. 

Mechanical draftsman (22), graduated at a German 
technical college, wants position. Salary, $12,00 
weekly. Ade lress Box 98, AMERICAN MAC HINIST. 

Mech. engineer and draftsman, inventive and of 
progressive ideas, with good all around experience, 
desires engagement. Address Box 99, Am. MAcH. 

Wanted—A man totemper dies, taps and ream- 
ers. Must be competent and understand the best 
methods of tempering steel. Address Box 94, 
AMERICAN MACHINIST. 

Wanted—Salesman, to sell a boiler feed-water 
purifier and heater. Reference required as to abil- 
ity and experience as salesman, Address H. M. C 
AMERICAN MACHINIST. 

Wanted—A first-class machinist with $5,000 to 
$10,000 cash in an old and well-ests tblishe qd manu- 
facturing business. Address P. O. Box 104, Balti- 
more, Md., giving reference, age and experience. 


Wanted—By a machinist experienced as drafts- 
man and designer, and successful in handling men, 
a position of re ee ge preferably as supt. or 
to travel. Address C AMERICAN MACHINIST. 


Wanted—A situation as foreman by an expe ri 
enced pattern maker and draftsm: in we ll up in the 
work. Eng. and general machinery ; Western loca- 
tion preferred. ** Machinery, B.,” ‘Am. MACHINIST. 

Wanted—Situation by a practical machinist, ac- 
customed to engine work and jobbing ; or would 
take charge of a shop, or erecting work outside. 
Address Marine, care AMERICAN MACHINIST. 


Wanted—Foreman for steam pump works. Must 
have experience in hie indling men, and in the best 
methods of getting out ‘* Duplex ’’ pumps; state 
age, experience, and salary expected. Address 
* Ohio,” AMERICAN MACHINIST. 

Wanted—Foreman for mac hine shop in agricul- 
tural works ; experienced in building portable and 
traction engines and general work, and capable of 
handling men on piece-work ; state experience, age, 
and compensation expected. Address Box C, 
Schenectady, N. Y. 











+ MISCELLANEOUS WANTS - 

Advertisements will be inserted under this head at 
35 ce nts per line, each insertion. 

Just out; aluminum- steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Clevel: oa oO. 

New catalogue of enginocrs’ specialties free. 
Crescent Mfg. Co., Cleveland, O. 

Steel Name Stamps, Copper Burning Brands, ete. 
W. G. Sackmann, 1099 First av., Cleveland, Ohio. 

Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E..O. Chase, Newark, N. J. 

August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machine ry. 


Turned and Highly Polished Iron and Steel Shaft 
ing a specialty. Merwin McKaig, Cumberland, Md. 


Engineers wanted to send their addresses and re- 
ceive free a 25 cent book,*Hints and Suggestions for 
Steam Users.” Lord & Co., P.O. Box 1262, Phila., Pa. 

Room and power to rent to suit any capacity, 
large or small. Inquire of Hartford, Conn., Board 
of Trade. 

For sale—Second-hand gear cutter (E. & R. J. 
Gould, makers.) As good as new and cheap. Bet 
termann & Vaughen, Limited, Johnstown, Pa. 

Wanted—A 2nd-hand pulley 9 or 10 feet diameter, 
20 to 24 inch face, bored 7 inch, weight, 40 to 50 
hundred, Jerome Moltz, Williamsport, Pa. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir- 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Wanted—100 or more machinists or amateurs to 
send for model engine castings ; ¢ oe te in sets; 
send for circular. Lowell Model Co., 170 Merri: 
mack Street, Lowell, Mass. 

Wanted—12-inch swing screw-cutting lathe. Will 
exchange Rudge convertible Sociable, cost $235 
(makes excellent single), or Rover type Safety: 
or would pay cash if low. 2,000 13th Street, N. W., 
Washington, D, C 














= The Almond Coupling 


NEW quarter turn 
motion to replace 
quarter turn belts and bevel 


ears. 


T. R. ALMOND, MFR., 
3 and 85 Washington Street, 
BROOKLYN, N. Y¥. 


8 
eo 


NOISELEsSs. 









Established 1882, BRADLEY’S 


5 POMER HAMMERS 


=—+The BEST in the WORLD 
RUN BY BELT. fF 


over 





BRADLEY 


HELVE HAMMER 





in Us “= 


UPRIGHT HAMMER 


—— 
BRADLEY 8 
UPRIGHT HAM 


BRADLEY S$ HEATING FORGES 





Indispensable in 
all shops to keep 
BRADLEY'S 
CUSHIONED 
HAMMERS a 
and men fully \ 
employed and 
reduce the cost 
of production. 





a 
pair dealers COAI é 
ATI or) BRADLEY'S SOPT 
BRADLEY & Co. SYRACUSE,N.Y. = coat rorcx. 
©3Murrayst.NEW YORK; 98Sudbury st BOSTON, MASS. 








SoLid [MERY 6 cdhes 
Triple Coated ite, 
Sues 


HE TANITE CO. 
TROUDSBURG PA. 
HENRY CAREY BAIRD & CO,, 
| DUsTRLAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
¢#-Our New and Revised Catalogue of Practical and Scien- 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole cove ring every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


W. ¢ YOUNG &C Worcester, Mass. 
oe Manufacturers of 
Engine Lathes, Hand Lathes, 
FOOT POWER LATHES, SLIDE RESTS, ETC. 

























Joortrateicuton 2 syRAC 


Pi litt Llal 
MACHINIST'S SCALES, 


PATENT END GRADUATION, 
We Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y, 








A Manual of Steam Boilers, their De- 
sign, Construction, and Operation, For 
Technical Schools and Engineers. By Prof. R. H. 
Thurston, Many illustrations. 8vo, cloth. $6.00, 

“Probably one of the most complete works on 
Steam Boilers that has ever been issued.’’—Manu- 
facturers’ Record, 


JOHN WILEY & SONS, New York, 
PUBLISHERS OF SCLENTIFIC AND INDUSTRIAL WORKS, 
*,* Catalogues Supplied gratis and free by Mail to order, 


BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


HUGO BILGRAM, 


Successor to 
BREHMER BROS. 
440 N. 12th St., Philadelphia, Pa, 


INVENTORS 


And others, having patented articles possessing 
merit, will find it to their advantage to address 


E., Box GO, 


SPRINGFIELD, OHIO. 


FOR SALE—MACHINE SHOP 


of the lately deceased Wright Walter, with good will, 
tools, patterns, drawings, ete., all complete, wit h 
lease for 5 or 10 years. Well established and doing a 
good business. Have made a specialty of Steam 
Stone Machinery of all kinds. Refer to our patrons 
in and out of N. Y. City. Selling to close the estate. 

C. WALTER, 409 W. 35th St., N.Y. 


FOR SALE 


A Valuable Plant of Machinery, consisting of 
Milling Mac hine 8. 
Screw 
Engine Lathes, 
Drilt Presses. 
Heavy Drops and Presses, &c., &e 
Also Pools, Belting, and Factory Fixtures. 
Formerly the property of ** The Howe Sewing Machine Co,” 


Address THE NEW HOWE MFG. CO., 


BRIDGEPORT, CONN, 




















[Pruxeac MACHINERY 





93 Liberty St., | 113 Federal St., 
NEW YORK. 


BOSTON, 


For Send 
Every for 
Class New 
of Work | Illustrated 3 








THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 


New York, Boston, Chicago, Philadelphia, 
St. Louis, 


Manufacturers of 
STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE, 


MILLER, METCALF & PARKIN, 


MANUFACTURERS OF 


DIE 
Hm 
arate 
MACH 
SELF- HARDENED 
AND ALL KINDS OF 


CHICAGO, ILLS. PITTSBURGH, PA. 


Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES J 


Drill Presses, Shapers, Band, Circular and Scroll 
Saws. Machinists’ Tools and Supplies. Lathes 
on trial. Catalogue mailed on application. 


167 West Second Street, CINCINNATI, 0. % 


tom, — 
SON @, 
FT an 





OF BEST QUALITY. 
OF UNIFORM TEMPER. 
OF GREAT STRENGTH, 

IN BARS, BLOCKS, 
SHEETS, RODS & COILS. 


NEW YORK, N. Y. 















f SOUR SPECIALTIES, 8, 12, 14 and 18 inch Lathes. 





STEPHENS PATENT VISES. 


QUICK-ADJUSTING CAM AND TOGGLE J JOINT. 


Stationary or Patent Swivel Bases. 


INCOMPARABLE FOR STRENCTH, DURABIL- 
ITY, FIRM HOLD AND QUICK WORK. 

Has improved Taper, Pipe and other attachments. 
Made in 2, 234, 3%, 4%, 5%, and 6% inch width of 
jaw. 

Sold by the Trade. Send for Circular. 


TOWER & LYON, MFR’S, 


95 CHAMBERS ST., NEW YORK. 


PATTERN MAKERS’ SHOOT PLANE & JACK BORD. 
NJ. WILKINSON & 60, 


Sy _ : Box 3600. 


— BOSTON, MASS. 


Se 
— a 


SEND FOR CIRCULAR. 


_Machinery to build. Specialties in 


Wh 
WwW ANT E D: *“CAST IRON to manufacture. Fine, 


solid CASTINGS for Dies, Moulds, Dynamos, Motors, &c. 
MANUFACTURER, P. O. Box 886, New Haven, Conn. 


lron Foundry of T. Shriver & Go., 


N. Y. City. 





Bit corinne HHH —_ uf 


renter ee CRITUUECETEEE Ean IEPA 





“Star” Screw Cut~ 
Foot Lathe ting Auto~ 


Swings matic Cross 
9x25 in. A Feed, etc. 











Scroll Saws, MH Catalogue 
Circular Free 
Saws, Lathes} of all our 
Mortisers. 


Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y, 


Bridgenort Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


Machinery. 














Nice Castings, Smooth and True to Patterns, 
of very best brands of Pig Iron. 
CASTINGS IN QUANTITY AT FAVORABLE PBICES. 


BABBITT METAL 


Cooke & Co.’s Special Brands, 
SUPERIOR, sor jorsing and generat use 
RELIABL 


Write for prices or send us a sample 
order, 


22 CORTLANDT ST., 
NEW YORK. 


BETTS MACHINE COMP’Y, 
WILMINGTON, DEL., 


MAKERS OF 


Metal-working Machine Tools 


OF SUPERIOR QUALITY, 








for shafting bearings 
for ordinary service. 





37 & 611 INCH | BORING & TURNING MILLS, 
LATHES, SCREW MACHINES. TURRET MACHINES, &c. 








FOR USE IN 


MACHINE & RAILWAY SHOPS, 
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NICHOLSON FILE COMPAN air REDUCED PRICES oF LECOUNT’S STRAIGHT TAIL DOG. 















a No, INCH PRICE No, INCH. PRICE 
PROVIDENCE, R. I. = OS 38 3 
eoeeee Ae ee of ° _- 
ieee && ‘ . -70 12 8 1.60 
a2s 4.....1% 80 13....34%.... 1.80 
- 233 B... 14 80 0614 ‘ 2.10 
EAR 6... 9 15....4 75 
4 es an as S ws 7... 4 95 16....5 3.25 
s Be 6.4.0 2 B..0M.. 0 Oe 
on «9... 2 120 18...@ .... 500 
& 1 Set to 2in. 7.80 Full Set .... 31.10 





In magnitude, variety and excellence of pro: Cc. W. LeCOUNT, South Norwalk. Conn. 
duct, this company has no equal in this, 
or any other country. 









































































THE “VOLUNTEER” 
UP-DROP, SIGHT FEED, LUBRIGATOR, » |e 
(GATES PATENT.) a Ay ee al 
FOR STATIONARY ENGINES AND PUMPS OF La 
s ALL KINDS, LUBRICATORS FOR SIN FOR ALL PURPOSES. haa 
P PRICE LIST. 
. Pa ; : ae $i 500 riz “818.00 Send for New Catalogue. 
Capacity ....! tpt. | + pt. 3 pt. a 
NATHAN MANUFACTURING CO.,| gua HALL STEAM PUMP CO., < 3-5 
92 & 94 LIBERTY STREET, NEW YORK ory Sag au 
= Send for Catalogue. SOLE MANUFACTURERS. ramp Combined JI Liberty St., New York. Five Pump. 
8 ESTABLISHED I859. ~ LIFE, LO STEAM ten bom eae pa For Sale 
HOWE BROWN & (0 Limited Formerly HUSSEY, HOWE & CO., Limited. | |IiM tie ty BUFFALO. NY. ane 
’ "9 ] PITTSBURGH, PA. : (=) Vi > <@ E-G.FELTHOUSEN, mabe) = Prices 
Manutacturers of all kinds Se i onSGrvelG 2 OEE. bene by 





A. Aller, New York; Walworth Construction and Supply Co., Boston, 
Henry I. Snell, Philadelphia; Thos. J. Bell & Co., Cincinnati; Shaw, 
Kendall & Co., Toledo ; The George Worthington Co., Cleveland; 
Goulds & Austin, Chicago ; Kennedy & Pierce Machinery Co., 
Denver, Col.; Sheriff & Ashworth, Pittsburgh, Pa. ; Jos. Baur, 
Manistee, Mich.; Jas. Jenks, Detroit; Wickes Bros., East Saginaw ; 
Adolph Leitelt, Grand Rapids; E. F. Osborne & Co., St. Paul, Minn.; 
Rundle, Spence & Co., Milwaukee; Joshua Hendy Machine Works, 
San Francisco; Flynn & Emrich, Baltimore; Forbes, Liddell & Co., 
Montgomery, Ala ; Bailey & Lebby, Charleston, 8.C.; Pond Engineer 
ing Co., St. Louis and Kansas City; O. B. Goodwin, Norfolk, Va. 
Columbus Supply Co., Columbus, O.; C, 8S. Leeds & Co., Minneapolis; 
H. D. Coleman, New vrieans. 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, 171 La Salle St 















Established in 1874, Corner Lake & Kirtland Sts., Cleveland, 0. 
CLEVELAND TWIST DRILL C0 101 Chambers Street, New York. 
» 865 Queen Victoria St., London, Eng. 


FINE TAPS, DIES, REAMERS, ETC. 














LIGHTNING AND CREEN RIVER SCREW PLATES. 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, a 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. PUMPS OF EVERY 


DESCRIPTION. 
Adjustable Clamping Blocks. [FITCHBURG MACHINE WORKS 
A simple device used to fill under Manufacturers of METAL-WORKING MACHINES. 6 LITTLE 


clamps, when clamping work to vari- 

ous machines. Does away with lumber Gl NT ” 
yards, scrap piles and confusion about A 

your shops. Send for descriptive cir- 
culars and prices. 


ENERGY M’F’G CO., 


Mi 1116 & 1123S. 15th STREET, - PHILA., PA. 


sew GATALOGUE OF TOOLS 


And Supplies sent free to any address on receipt of Ten 
Cents in stamps (for postage). 


Chas. A. Strelinger &Co., X02" Detroit, Mich. 


Root’s Forse Blast Rotary lower, 


















RUE’S EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 


Boiler Washer and Testing Device. 





Uses Warm Water, avoiding injuyy @%% 
and facilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 





SWEET’S EXHAUST TUMBLING BARRELS. 


Measuring Machine, 
Henderson Bros. 


The only micrometer 
MANUFACTURERS, 





that will not lose its 
accuracy by wear. 








FOR ~ ete P 
Satisfaction Guaranteed, 
FOUNDRIES, SMITH SHOPS, PNEUMATIC OFFICE AND WorRKS SYRACUSE a” 
TUBES, VENTILA : F- im » WATERBURY, CT. 
~ on Te 13 to 21 MAIN STREET, Fitchburg, Mass. TWIST DRILL CO. shane opened 
Syracuse, N. Y. ’ 







Send for Catalogue (E.) 











JONES & ROGERS, 


5 West 4th St., Cincinnati, 0., 


CONSULTING ENGINEERS 
AND BLUE PRINTERS. 


Machines Designed and Work. 
ing Drawings Made, 


WRITE FOR ESTIMATES. 





PATENT BUREAU | 
ramecanmHy, smsapiNe, UNION STONE COMPANY, 


SLOW SPEED, _ POSITIVE BLAST, 181 BROADWAY, N. Y. 38 & 40 HAWLEY Sv., 36 Joun Sr! 
‘ p 


PERFECTLY BALANCED, 
Best Mechanical Construction. BOSTON, MASS. NEW YORK. 
EMERY OR COR: 


P. H. & F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. UNDUM WHEEL 














THN Ge) aa ciety, |-— 
COOKE & C0., Selling Acts, $ NEW YorK. EMERY OR wo RTHINGTON 
In Writing, Please Mention This Paper. —- 
ereaprs money |ldependent Condenser 
Power Press Rees MMOART AND ARNE ENR 
PRESS, SHEARS up rouisuine) SURFACE CONDENSERS 


ALL SUPPLIES | And Vacuum Pans 





O mz—-OZM OZ—V=ZCV WIP 


BEAUDRY & CO. ed High Range of Vacuum assured 
(Formerly of Beau- ® 
dry’s Upright Power ra) REGULAR IN MOTION DURABLE AND 
Hammer,) A ELECTRO- 
Sole Manufacturers. =  PLATERS’ COMPACT 
Also manufacturers of : - = SUPPLIES CORRESPONDENCE DESIRED 
BARD COAL BEAT” | GERMANTOWN JUNCTION. B. CRINDING MACHINE. HENRY R WORTHINGTON 
R 4. MASON B'DG PHILADELPHIA 1’ Shaft. Takes Wheels to 14’ diameter. NEV YVYoRK 
oom 4, : Countershaft with hangers or in machine. Is 














70 KILBY ST., ALL SIZES. specially adapted to light work i 9 epg BOSTON PHILADELPHIA 
Boston, Mass. DUPLEX PUMPS every SERVICE ©) tool grinding’ ete, WOT ™ Machine ShoPlewicagg ST LOUIS SAN FRANS'ECC 
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Facts :—1889 marks the 830th YEAR of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousunds of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


“STEAM” | THe Lowe BOWER | ~ 





4 VALUABLE BOOK FOR EVERY STEAM USER 
AND ENGINEER. 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX COMPANY, 
MANUFACTURERS OF 
WATER-TUBE BOILERS, 
107 Hope St., Glasgow. 80 Cortlandt St., N.Y. 











<0 6 6.8 O87 8s 


Over fifty years’ competition has proven 
this system of boiler to be the best in every 
respect. The LOWE BOILER, with all 
improvements, is the simplest, best wearing 
and most economical of any kind of fuel. 
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AL 
por DURPOSES), Send for desc ription and histories of Steam 


Sr Boilers and Feed Water Heaters (free) to 
Fc NGINEERING(O}» 
‘Sakae om enna, BRIDGEPORT BOILER WORKS, 


BRIDGEPORT, CONN. 


ese 
ae 





OMAHA, NEB. 


The HOPPES Live-Sieam Feed-Water Purider, 


Guaranteed to Prevent Scale in Boilers. 


Using any kind of water. Hard Sheet Steel Troughs, Easily 
Cleaned. 


HOPPES MANUFACTURING CO., 


Send for Catalogue D. SPRINCFIELD. OHIO. 


KANSAS CITY, MO. 











(HORIZONTAL STYLE.) 


Removes all impurities. Entirely prevents 
the formation of SCALE in steam _ boilers. 
Catalogues on application. 


STILWELL & BIERCE MFG. CO., 


DAYTON, OHIO, U. S. A. 


FORGING AND WELDING BY PETROLEUM AIR BLAST FIRES. 
THE AERATED FUEL COMPANY, 4.x. suttaro, Generac Manacer, SPRINGFIELD, MASS. 
REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.: S. COLLINS, 171 B’way,N. Y. J. M. DAVIDSON, Columbus, Ohio. 
CHILION JONES, Gananoque, Can. 1. C. HOWES, Kansas City, Mo. " 
WILLIAM PICKETT, SON & CO.,170 Lake Street, Chicago, Iil., and pay r 
HARRIS & COWDERY, Ashtabula, Ohio. [St. Louis, Mo 
KALAMAZOO SPRING AND AXLE COMPANY, Kalamazoo, Mich. 
ALDEN SPEARE’S SONS & CO.,3 Central Wharf, Boston. 































ppt. s SS 
July 3, RK? 
Feb. 5, 1889 
Feb. 5, 1889. 


THOS. H. TALLETT a 0 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 
Hand Drills, 
Boiler Shell Drills, 
Light Drill Presses, 
Special Machinery 


SEND FOR CATALOGUE. 











SHELLENBACK PULLEY LATHE 
Pulleys Turned and Bored Simultaneously. 

t?" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHWUOND CITY VEILEL WORKS, 
RICHMOND, INDIANA. 





_s 
q BOILER EXPLOSIONS veriad tn 


@the life of the boile srs prolonged, while say 
ing repairs, reducing operating expense: 
and protecting life and property, by usin; 
the Reliance Safety Water Columns 
Thousands in use. No experiment. Ever 
Column Warranted. Send for Illustra 
ted Price List. 
RELIANCE GAUGE COMPANY, 

27 Euclid Ave., Cleveland, 0 


UNIVERSAL RADIAL, 
| “RADIAL DRILLING MACHINES 


= ===. THREE DESIGNS. SIX SIZES. 
—_ LIGHTNING SCALES FOR MACHINISTS EMBODY ALL DESIRABLE. FEATURES 


‘ ‘i catty fee Ais ct New Dividers Sets | ep __ PRICES $450 26 UPWARD 
ttt {oPtSUNIVERSAL RADIAL DRILL CO 








» COMPLETE STEAM PUuMP® * 
ONLY SEVEN DOLLARS < 


DEMAND THIS, PUMP 
OF YOUR » OR WRITE. 
DEALER “TO US FOR PRICES.: 





Van DuZzen’s Patent 


W/NN| DU) io aE) ee 


SOLE MAKERS 
INCINNATI, —— 














able tools of other manufacturers - 
|) Shop Agents Wanted Everywhere, 
Send l0c. for Outfit 


MITT ri rT Rie Btationer docs = 'S CENTRIFUGAL SEPARATOR 








WA 














AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers, Ete. 
Also Keystone Feed-Water 
Heaters and Purifiers. Key- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads and 


can Graphite Artists’ 
Pencils, send 16 cents (mention this paper) and you 
will receive samples worth double the money. 
DIXON'S GRADE STAMPS ARE AS FOLLOWS: 


Similar grade to European Stamp of 


e VY V S—Very, very soft. P , B) 4 4 s - : 
a3 ¥ 8—Very soft . other Engineering Specialties, 
Ae N—-Soft B ee No. 1.) Steam Plants furnished com- 
be S M—Soft me diam (H Band No lete i erected Send f. 
= 3 = B—Medium black...(F) plete and erected, Send for 
= mM - Medium H and No. 3.) particulars. 

S NH pediam hard...dH i 

24 HM Harc H It Heo and No. 4.) 

ESS. VN fe (sH OH OH and No. 5.) . MEYSTONE ENGINE AND 





“58 vv —Very, very hard (H H HH H H) 


JOS. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 


MACHINE WORKS, 
FIFTH AND BUTTONWOOD STS, PHILA., 
Or, ARTHUR APPLETON, Selling Agent, 45 Cortlandt St, N Y. 
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{WESTON CHUCK t,, Formerly a Han agin oye OTT, I Y 


Manufacturers of all kinds ny SCROLL COMBINATION LATHE CHUCKS. 


LATHE AND DRILL Diameter Will hoid in- 
over all. | side of Jaws 
Te 


CHUCKS 


18 1-2 in. 


ron Catalogue, | 2° 
Hydrostatic ane 


PRESS ES, 
PUMPS, 
PUNCHES, 


Accumulators, 


JACKS, 
VALVES, 
FITTINGS, 


P Vault Elevators, &c. &c. 


WATSON & STILLMAN, 204-210 East ‘sa St.. N.Y. 


aan | Zz i 

~_s 2 
IMPROVED INDEPENDENT CHUCK. 

Made by THE E.HORTON & we co., 
Windsor Locks, Conn., U.S 
SEND FOR ILLUSTRATED CATALOQUE. 
SEND FOR A NEW CATALOGUE OF 
NEW CATALOGUE, 


THE HOGGSON & PETTIS MFG. CO., CUSHMAN CHUCKS 


Est. 1849, NEW HAVEN, CONN. 


PINION KEY CHUCKS. 


A geared scroll chuck with the pinion on the key 
shaft. It has been used for years by the largest 
electrical and instrument factories in the U.S. It 
is warranted durable and true. Ask for it at your 
dealer’s. 


“|THE D.E.WHITON MACHINE CO. 


NEW LONDON, CONN, 


Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Ouv Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 



















JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK 6O., 
HARTFORD, CONN. 


Emery Wheel 
}_ Surfacing Machine, 














Send for Catalogue just published. 


ea 


FOR HAND AND POWER. 
6’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished, 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


A c H : N E R Iron and 
For Reducing and Pointing Wire, SOLDE RING Steel 


ESPECIALLY ADAPTED TO POINTING WIRE may me Sone without RUST 
RODS AND WIRE FOR DRAWING. ; é g sos oe 
For Machines or Information, address the | by using our Non-Corrosive Soldering Fluid. 





oF nn 
as 
5} 
si 
2 
ic 
Be 





SMOOTH 
INSIDE phi. 




























Manufacturer, Sample Bottle, prepaid, for 10 cents 
$. © Giprees, Woleriery, 0) re ee ces 
4 HODCE’S ; = 
De ie\\ Universal Angle Union — 
= PATENTED. 





Combining an elbow and 
union, and can be set at 
any angle at which it is 
desired to run the pipe. 4 
Manafacturers & Wholesale Agents, 


STANDARD 
PUNCHES. 


SQYYVHONYd'/ 
“13318 ONV NOU) 
JNIHINAd 
10J 431305 HO 
KALSAS SHA 





‘TYSON 30IA0Y 





TRUMP CHUCK. 


The Best and Cheapest Chuck 
made. Will hold STRAIGHT or 
TAPER Shank Drills ACCURATELY, 


8 sizes: 14”, 14” and 3g”. 


TRUMP BROS. MACHINE CoO., 


WILMINGTON, DELAWARE, 


CLUTCH PULLEYS AND. 
CUT-OFF COUPLINCS 
JAS. HUNTER & SON, 

North Adams, Mass. 


CYLINDER BORING AND 
FACING MACHINE. 


Made any size required. Will bore cylinder and face off 
the ends at same time. Built strong and powerful; has 
variable feed that feeds either way. 


PEDRICK & AYER, 


1025 Hamilton St,, Philadelphia, Pa. 


Write for Prices to 
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ois Says) Ditka Be Dinos See ge D.S AU NDERS’ SON a9 4 
mei — Steam & Gas Fitters’ Hand Tools| Pipe Cutting 


SEND FOR CIRCULAR, 
THREADING, 


















Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. sa 


' ' 
BOYNTON’S ADJUSTABLE Tapping Machines 
4 ‘ % R hi I 1 Ss Ss » ( 
A & L t CG A TO R WwW od Ee N Cc KH e qin cama ia” tap - My Sige Be ae of Bose ‘a a Pol he gor ee cipniaa of 


{| No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
age = friction of parts than any other pipe-cutter made. 


justment 








“oewl C2 AON Ld 
wavs 


SuOS SI 


9° 







PAT'D JUNE 14 1887, 





f Invaluabie \S \ GS 2 Na Neat | 
k on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made ntirel ei: AECL Bete &c.P 
drop forged steel. Six sizes. Manufactured by siete | EXHAUS RS TERS. STEAM FANS 1° ( s 
CAMPBELL PRINTING PRESS AND MFC. CO. 6 CMU | MWS 


160 WILLIAM ST., NEW YORK. 325 DEARBORN ST., CHICAGO. 


HILL CLARKE & C0,, 





WAZ 


L/L 


Machine Tools, 


24”, 26, 32”, 36”, 42” and 56” PLANERS. 
17”, 20” and 27’’ LATHES. 


Catalogue; Photos and Prices sian —— 





; a BUTEALC Fie 



















MACHINERY 






MACHINE SUPPLIES (. A.GRAY CO 


on 
gy? Lathes, Hand Lathes, Foot Lathes Upright Drills, 


MACHINE SHOPS. MOORE ne, Agents, MANNING, MAXWELL 477, 479, 481 
a! SYCAMORE STREET, 
CINCINNATI, OHIO. 


| ADAMS AUTOMATIC 


BOLT~°NUT THREADING MACHINES 











PP. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 














CAPITOL MANUFACTURING CQ. 
| - CHICAGO. 


MANUFACTURED ONLY BY THE 

















156 OLIVER. ‘ST., BOSTON. 


PHOSPHOR-BRONZE“,,“» 
RED LOW <9 5 a 
BABBITT METALS 


PAUL.S-REEVES aria 
760,S.BROAD ST. 





FROM 1-1 TO 15,000 LBS, WEIGHT. 

True tO pattern, sound, solid, tree from blow-holes and of un 
equaled strength 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheads, Rockers, Piston-Heads, ete., for Locomotives. 

STEEL CASTINGS of every description. 
Send for Circulars and prices to 
CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


FRI BRICK {tte MACHINE 








FREY’Snew 

















ee = . ‘Liat 
yJ.E. LONERGAN & CO.|New Haven Manfg co.| 40,000¢ Fag BAW Set Loading 
mp 211 Race St., Phila. NEW HAVEN, CONN. 1K 4 ih lim || Trucks 


Manufictaresot | [RON- -WORKING MACHINERY. 
PATENT OILERS, 




























































ao ° . 
mae ® 7 ; ‘in 
Pairs es Peat = 4 from! to 20inches @©13styiesCLAV CRUSHERS : es ee Factory 
Regulation ol fe) a Machines with or without Crushers. 6 different Brickmachines.’ > ——s “ 
iia eo 3 Address THE FREY-SHECKLER COMPANY, Bucyrus, O. OUTFITS 
w rs 
SAFETY VALYES Oe 1a: = 
for Locomotive, S . 3 fs i = —— 
Stationary and Ma- z H\ ee Tatatusdatafutalatatunaltatatatans 
Eine polly algo the , BabA: 
Le > steg a 
: Trap. > £O|d < 
= Tm 1888 Catalogue ® ra Ay | | c —- tL. $. STARRETT, 
| vA free on application - Of F ¢ = I FINE TOOLS 
aa PO) 
© ~~ ’ 
WILLIAM BARKER & CO., BS es a ATHOL, MASS. 
Manufacturers of r P 4 RAY= SenD Stamp For Fut List. 
Iron and Brass Working °O nz CRaeS MUR a ome i. 


= 











MACHINERY (cw pon Machine Co. “Piast 5S ANN’ ST. # New Yorx- 













140 & 142 E, SIXTH ST,, Manu.ac tacnerent, 6 and THE (HEAPEST 34 O LT 
BROWNELL A 
Send CINCINNATI, 0. ron Working Machinery. ANTI- FRICTION AND z mi LA 


Planers a spe- 
cialty. Feed, pat 
ented Feb 9, 1886. 
Belt Shifter, pat 
ented Nov.2, 1886, 
140 Union St., 


Worcester, 2 


= COILS & BEND! 





' 
=) Step or Thrust Bearing 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 


Stones, Water Wheel and ; 
Propeller Shafts. BEST - ot 5 ai SIZE & — = | 
Bearings of all sizes made to | Prateek 4 _ = STLYE. “a 


order, and patent rights for 


7c.1. srownewt, |H, B. BROWN & CO. 














— Or — 
IRON WORCESTER, MASS. 
° Correspondence Solicited. EAST HAMPTON, CT. 
BRASS and 
COPPER 


RECULATORS. ; 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing vi ilves were used by one car-he ating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 


PIPE. 
ALL STYLES. 
Gevieeneeemm || THE NATIONAL PIPE BENDING CO., 


Fea ST SPR GS 
EVER" ¢ STEEL SPRINGS 82 River Street, NEW HAVEN, CONN. 








= SASH © CARY MOEN CO.@ 


“TEL: WIRE 0 
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WILLIAM SELLERS & Co., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINE TOOLS FOR WORKING IRON ANDSTEEL, 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 
Self-Acting Injector of 1887. Fixed-Nozzle Auto- 
matic Injector of 1885. 

INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. 


THE LONG AlLS oy Pa 


Double, Single, Angle-Bar, 
Gang, Horizontal, Twin, 
Boiler, Spacing, Gate, 
Multiple, Belt and Steam- 
Driven 


Punches and Shears, 


OVER 300 SIZES. 


ALSO 
Power Cushioned Hammer. 


ACHE, MACHINERY is 


Manufacturers or ‘* ACME ’’ 


Single & Double Automatic Boltcutters, 


Cutting from 3-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for Catalogués and Discounts. 


FIRST PREMIUM, CINCINNATI CENTENNIAL. 


Quick-AcTION VISES. 
For Pattern Makers and Wood Workers. 
WYMAN & CORDON, 
WORCESTER, MASS. 
DROP FORGINGS. 


= ~° SHEARING MACHINERY 
Pe» BOILER MAKERS ROLLS. 3 


> New Dory Manuracturine ©. 
Sane Sville re _ Wifensin.| 


BALL AUTOMATIC CUT- OFF ENGINES, 


ERIE, PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 
NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 





















PAT. DEC. 5, 1882, 
PAT. DEC, 4, 1888. 
PAT. AUG, 25,1885, 












































fe Corliss Steam Engine Co. 
PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS. 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE’? & 


DESICNER & BUILDER OF THE FAMOUS 
“CENTENNIAL ENCINE, 
Exhibited at the Philadelphia Exposition, 1876. 

These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. 

The public will understand that we have no relations with American or European builders 
of so-called ‘‘/mproved Corliss Engines,’’ and that the final and perfected Engine of Mr 
George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works 


ALSO MANUFACTURERS OF THE 


Gonuss Parcit Verncan Tusuar Wart Lae Bowuzn, 


Especially adapted for compound and triple expansion engines requiring superheated steam 


and at very high pressure. 








BEMENT, MILES & Co., 
PHILADELPHIA, PA. 


——BUILDERS OF—— 


METAL-WORKING MACHINE TOOLS 


Railroad Shops, Locomotive and Car Builders, 
Machine Shops, Rolling Mills, Steam Forges, Ship 
Yards, Boiler Shops, Bridge Works, 

Etc., Etc. 


SOUTHWARK FOUNDRY & MACHINE C0,, 


_PHILADELPHIA, PENNA. 











BOILERS. | BLOWING pe 
TANKS. | | REVERSING 
STEAM | ENGINES. 

HAMMERS. CENTRIFUGAL 
HEAVY PUMPS. 

CASTINGS. STEAM PUMPS 





SOLE MAKERS OF 
PORTER-ALLEN AUTOMATIC ENGINE. 
HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 


HILLES & JONES, "53: 


MANUFACTURERS OF 


PUNCHES AND SHEARS, 


All Designs and Sizes, 


AND A FULL LINE OF 


MACHINE TOOLS 


Boiler Makers, Bridge Bulld- 
ers, Ship Builders, Rail- 
road Shops, Locomo- 
tive and Car Build- 
ers, etc., etc. 











The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 
MONTGOMERY & CO., 
105 FULTON ST., NEW YORK. 











: iy 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 











Mechanical. |, Naval | Size 10x 54x 
EB Marine." Constructors 1¥6 tn | A NEW PROTRACTOR 


Miaurical. Builders. IBook. Sail 

Hydraulic Mechanics, practical prob- 

Heating Assayers. lems solved at 

Sanitar nf |\Chemists, sight. Mailed 

Milit y- Scientists. on receipt of 
ay- |Students. 76 cents, 


B.C, SMITH, No. 1 Broadway, N. Y. 
ERNEST W. NAYLOR, 


CONSULTING ENGINEER, 149 B’way, 


Patent 
CALCULATOR, 


For Engineers. 














Price, $1.25 Postpaid. 
Simple and Accurate. Adjustable to any bevel Square 
Especially useful to Machinists, Pattern Makers and Tool Makers, 
5 N.Y. Liberal Terms to Agents. 
Designer and Contractor for Hydraulic P rant for Boiler WOOLLEY & MOORE CO., Sole Agents, 


Making, priaae Building, Goods Sheds and Warehouses. 
Cranes of all Descriptions. Hydraulic Forging, Flanging, 
Bending, Armor and Gun Presses, etc. 


tor_ STANDARD TOOL C0, 


MACHINISTS AND RAILWAY SUPPLIES, 


89 READE STREET, NEW YORK. 








ATHOL, MASS., 


MANUFACTURERS OF 
The Celebrated Chaplin ‘Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 
Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 
We have placed on the market a Hollow Chisel Mortising 
TH = WATE PR Mi OTO RS Machine which is just as good as our Planer Vise. 
Carriage and Woodwork Factories, please write 
OF THE us for prices. 


BINGHAMTON HYDRAULIC POWER CO. THE GILKERSON MACH. CO., Homer, N. Y. “9 


sei: ( FOR SULE CHEP. 


THE most efficient and the 
most economical means of ob- 
taining small power. A Motor 

One Bement Planer 42/’x42’’x17 ft. Two 
Heads on the beam with power feeds. One 
Side Head with hand feed. Beam has vertical 














does the greatest 
—. amount of work with 

the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Elevators, 
Church Organs, Coffee 


which 
automatic feed. 

One Sellers Planer 388’’x36’’x8 ft. Two 
, i ) Heads on beam with power feed. 

itis, Sewing Machines, One Pratt & Whitney Planer 20/’x20’’x5 ft. 
athes and Dental Contri- The at > I ws 4 

vances, and in fact any piece above being replaced with Open Side 

of Mechanism. Planers. Address 

Write for descriptive circu- 


lar ard prices. Mention this 
— DETRIGK & HARVEY 
5 


LACKAWANNA 
GREASE CUP 


Will Save its Cost in Oil 
alone Several Times 
per Annum. 


SAVES ALSO IN LABOR, AND 


COST OF COTTON-WASTE. PRE- 
we DRIPPING AND SPATTER- 








BALTIMORE, MD. 











VAN DUZEN 


IGAS ENGINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

i No Extra WATER RENT 

if", or INSURANCE. 

-® | INSTANTLY STARTED. 

DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 







A POSITIVE FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machinery. Works 
ry equally wellin every possible position. 












im Send for description and prices. 


| Van Duzen Gas Engine CO., 


60 E. 2nd St., CINCINNATI, O. 


Lackawanna Lubricating Co., 


41 Coal Exchange, Scranton, Pa. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
> anteed. Self-contained Automatic Cut-off Engines 12 
> to 100 H. P. for driving Dynamo Machines @ specialty. 
= Illustrated Circulars, with various data as to practical 
Steam Engine Construction and performance, free by 
mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


SEES 
SALES AcENTS: {0 TELEPHONE BUILDING, | N. W. ROBINSON, 154 Washington St., Chicago, Ill, 
W L. SIMPSON, 18 CORTLANDT STREET, N. vt { ROBINSON & CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. ; 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLESSING’S W ATER CIRCULATOR »° PURIFIER 


Guaranteed to Absolutely Prevent Forma- 
tion of Scale in Steam Boilers. . 

Automatically takes water from the boiler, 
filters, it and returns it in pure condition, 
thus removing scale-making impurities from 
the water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap with a Filter of novel 
construction, which has no rival in point of 
wt simplicity, fac ility for cleaning, and assurance 
against c 105 gging of sand valve. 

Send also for Circulars of Albany Steam 
Traps, Blessing’s. Renewable-Seat Stop and 
Check Valves, Pump Governors, Water Circu- 
lators and Purifiers, etc. 


Albany Steam Trap Co., sxsasy, x.v. 
The BECKETT FOUNDRY & MACHINE CO., 


ARLINGTON, WN. J. 


Manufae ture rs of 


The “MUNZER” 
Corliss Engine 


SEND FOR CATALOGUE, 























OTTO” ” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d & Walnut Streets, 151 Monroe Street. 
Philadelphia. Chicago. 


New York Agency, 18 Vesey St. 


OVER 25, 000 
ENGINES SOLD. 


HORIZONTAL 















WESTON ENGINE CO. 
** Otto’? Gas Engines. PAINTED POST, N. Y. 
VERTICAL THE 
** Otto’? Gas Engines. : 
TWIN CYLINDER N ARMSTRONG 
* Otto’ Gas Engines. y 
» COMBINED F —e 
— “OTTO” GAS ENGINES AND PUMPS. ’ Design, 
‘— COMBINED Workmanship 
“QTTO" GAS ENGINES AND DYNAMOS. and Price. 
5 to 75 H. P. 








Consume 25 to 7! 5 Pe xr Cent. Less Gas then ANY | New York Selling Agents, H. J. BARRON & C0., 40 Cortlandt St, 
other Gas Engine doing the same work. 
T.A.FAY & CO 22mm |THE PORTER-HAMILTON, 
® 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, Lee f Tenoning, Mor- 
tising, Boring, and haping, etc. 


Variety and Universal 


‘i WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing "Machines, Spoke and W heel 
Machinery, Shafting, Pulleys, ete. 
= All of the highest standard of excel- 
lence. 


W. H. DOANE, Pres, 


The best Engine in ‘America for Heavy Work. 
Youngstown, Ohio 


PRT DROP PRESS. 


NEW HAVEN 
BEECHER _& PECK, CONN, 


DROP FORGINGS 8:32 


OR §TEE 
BEECHER & PECK, NEW HAVEN CONN. 


CHICAGO 
thee 4 





D. L, LYON, Sec'y. 








PECKSP 


VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R 


A NEW PATENT ADJUSTABLE REAMER, 


thoroughly teste j 
-‘\ and practical. A set 
wa 4 Of five will ream any 

4 possible size, from 
8-16 to 414 inch. 


Send for Circular. 


CRANSTON & C0., 57 PARK STREET, N.Y, 


MACHINERY ON HAND. 














l6in.x42 in, Planer, Bridgeport, new. 
22 in.x5 ft . endey, new 
22in.xd ft. re Powell, 

24in.x6 ft. . Powell, 

30 in. xsft. ** each Atherton, Powell & IL. & P. new. 
36 in.x6 ft. Lowell Screw Planer, 


cheap. 
36 in. x14 ft. Betts, good 
36 in.xl0 ft. New Haven, 
15 in. Hendey Shaper, 

6-8-10-12-15 in Crank Shapers, 

15x20 in. Friction Shapers. 

20-24-26 and 32 in. Geared Shapers. 

15 in, Hendey Shaper, 

12 in. xd 1-2 ft. Kingine Lathe, S. M. & Co 





Alive to the remarkable development now being 
made in the manufacturing industries of the Great 
Northwest, we have opened at corner Lake and 
| Canal Streets. CHICAGO, a store for the exhibition 
and sale of our 


IMPROVED ENGINE LATHES, 


good as new. 


new, | 


i2 in. x6 ft. Ve oung, 

eae “ —w! MONITOR BRASS WORKING LATHES, 
ib in:x6 and ft. "Gap ihe «| TURRET BORING LATHES, 

16 in. x6 ands ft. - Blaisdell 


16-20 in. x6-8-10 & 12 ft, 
18 in. x8-10-12 ft. 

2U in. x8-10-14ft, = 
20in. any length Bed ‘ 
20 in. x10 ft. 

22 in. x12 ft. 


IRON PLANERS, SHAPERS, UPRIGHT 
| DRILL PRESSES, ETC. 


te Extra features on Sestne Lathes. 
heavy, good.| (0 #7" Automatic Stop on Drill Presses. 

23 in. x8-10-12 Bridgeport, new.| pe N a ‘ ra 

24 in.xl6 ~ New Haven, cheap.| °* No charge for extra attachments, 


26 in. x12 f a C2" Western Agents L. W. Pond's Improved Iror 
2 in. r14-16 & 18ft. Engine Lathes, T. estern Agents } Pou nso sas cae 


Bridgeport, 
Ditferent Makes, 
Different Makes, 
Bridgeport, 
/heeler, 


Niles, 


new. 
26-36 & 50 inch Pulley Machine, Steve a good Planers. 
Bement Var Axle Lathe, ‘“ | $F" Full stock of Machinery carried. 
Win. Drill avi SO.) fae . : . 
40-23 25 28 inch Drills Baise si, «~~ | f# "Complete Machine Shop outfits a specialty 
20-25-28 32inch “ : ‘hieag 
24 in. Pisin Drill, Pond fair. | §e" All tools f. o. b. Chicago. 
42 in. Drill Bk. G. & Feed, N. Y.S. E. good, | 
bit. Arm Universal Radia! Drill, new. 
Cabinet Turret Lathe, Lodge, Davis & Co. 
No. 2-4Screw Machine, Brown & Sharpe. ‘ 
Ames Index Milling Machine . fair. 
No, 2 Garvin Hand Miller Al. a a 
Wood «& Light, Heavy Miller, Al 


Lincoln Pattern, 
No. Land 3U niversal Miller, Bri own & Sh 1arpe new. 
No. 2 Plain fair order. 
No. 3 Surface Grinder, a Al. 
48 in. Gear Cutter, each Gould &H. & P. 
9 ft. Vertical Boring and Turning Mill, Sellers. 
Cold Rolled Shafting in Stock. Send for List. 
for what is wanted, 


E. P. BULLARD, 


_ peak eneer. | 


LAKE AND CANAL STS. 
CHICACO. 


WORKS: CINCINNATI, OHIO. 


G2" See advertisement, page 16. 


Write | 


62 College Place and 72 Warren Street, N. Y. 
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TUBULAR BOILERS. - 
HEAVY Fly WHEELS 
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86 FT. DIA. RY. 10 FT. FACE 


FRIGK COMPANY, bul 


WAYNESBORO, PA. 











iN, 


Eclgse Corliss Engine, 4, 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST.; 
NEW YORK, 
Sole Eastern Agents, 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT 
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a ee aa MINING MACHINERY. 

M.@ BULLOCK MANF'G. €O. >. CHICAGO, U.S.A. 


a THELANE & BODLEY CO. 


4 HIGH PRESSURE, CONDENSING and 


COMPOUND 


~ CORLISS ENGINES 


“~o° STEAM OUTFITS 


EAST SIDE JOHN, Corner WATER ST. 
CINCINNATI, OO. 


Russell & Co. 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 
Sgnp vor CATALOGU t. 


STEARNS MFG CO. 


iA GENUINE) 
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THE LANE & C+ =e 











TOOL AGENTS WANTED 9." 
the United States. Send roc, for Cata- 
logue, Stationery &c. 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C, B. JAMES, 98 Lake St., Chicago, III. 


IEIN McLAREN, 


CORLISS 
Engines, 











-———— BUILDER OF- 


cubes '3d 






ENGINES from 15 to 400 _. + a 
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BorLeRs.| SAW MILLS @GENERAL MACHINERY 








NEW YORK STORE, 46 Cortlandt St. 
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BROWN & SHARPE MFG. CO., 
PROVIDENCE, > ic Oo oe 


INVOLUTE GEAR CUTTERS, EPICYCLOIDAL GEAR CUTTERS, 


MILLING CUTTERS, FORMED CUTTERS, 


SIDE MILLING CUTTERS, WV SHAPED CUTTERS, 
ANGULAR CUTTERS, 


Tap Cutters, Reamer Cutters, Twist Drill Cutters, 
STRAIGHT LIPPED TWIST DRILL CUTTERS, 
Cutters for Spiral Mills, Screw Slotting Cutters, 


INSERTED TOOTH MILLS, END MILLS, 
METAL SLITTINGC SAWS. 


Catalogue, with Price Lists, > Lists, Maile don Application. 


WESTERN AGENT, S. A. SMITH, 23 South Canal Street, Chicago, Il. 


Duplex Steam Pumps 


AND 


Water Works Machinery. 








“és COPYRIGHT 1883 BY 


THE GORDON & MAXWELL CO 


T# GORDON STEAM PUMP CO. 


HAMILIFON, OHIO. 


BRANCH HOUSES: 


NEW YORK, 96 Liberty Street. 
PHILADELPHIA, 705 Arch Street. 
CHICAGO, 96 Lake Street. 


“THE YALE & TOWNE MFG Co 
STAMFORD CONN 
NEW YORK CHICAGO PHILA.BOSTON 


JENKINS BROS. PUMP VALVES. 


| We make a specialty of Hard Rubber | ‘JENKINS BROS., 
Pump Valves for Hot Water, Oils and Acids, 74 John St., New York, 


also for very high pressures. | 54 Dearborn St., Chicago. 
Accept no Pump Valves as JENKINS wd 105 Milk St., Boston. 
JENKINS BROS., unless stamped like cut.'21 No, Fifth St., Phila. 


SHAPERS, ENCINE LATHES & DRILLS. 


LODGE, DAVIS & CO 


CINCINNATI, OHIO. 
20 inch U pright Drills. 













25 tack, Boek Geared, 
ms, 32 and 40 inch Power Feed Drills 


Geared, 


or’ 


7’, and 38”. 


n @ 
s= 


24 


SHAPERS, 


and 20’ Crank. 20,26”, 3 


NGINE LATHES, 
IT WILL PAY XouU. 


» 10", 2a", 


E 


19” 


15” 


WRITE FOR PRICES 





(See advertisement, page 15.) 


NEW YORK, 










BOSTON, CHICACO, 
115 Liberty Street. 23 & 25 Purchase St. Cor. Lake & Canal 8ts. 
WHAT our customers say about the m 
EBERHARDTS PATENT DRILL PRESS. po 
The only one built on correct principles. J 414 
More economical than any we have ever used. t 
Can do double the work. Most convenient, 3 
Best inthe market. Much admired. o= 
No trouble or expense for re pairs. 4 > 
Could not ask for anything better - e 
There may be as good a one made by some one else, ¢: Bu) | @ fe? 
but | have not seen it. 4 . i =O 
I feel that | did wisely in buying your tool £6 
We consider it a model tool and fills the whole bill, od : 
Below we give the names of a few who are using 
our PAT, DRILL SHAPERS, ete, ERS ay A — 
Missouri Pacific Railway Co., St. Louis, Mo 8 a 
Eames Vacuum Brake Co., Watertown, N. Y....4 na 
Carnegie, Phipps & Co. Pittsburgh, Pa 2 _ 
American Brake Co., st Louis, Mo 3 no 
Worthington P ump Works, Brooklyn, N. Y. 2 
King Iron Bridge Works, Cleveland, O i) - 
Filer & Stowell Mfg. Co., Milwaukee, Wis 3 — 
Hutchinson, Hollingsworth & Co. an gland, 5 rm 
part Electric Light Co., Marion, N. .3 — 
~H. Hunt & Co., New York City..........cceec 2 = 
K Hoe & Co., New York City 10 co 
Cooke Locomotive Works, Paterson, N. 4 = 
Also, Standard Oil Co., Lima, O.; Morgan : ngineering a 
Co., Alliance, O.; Grand Trunk Ballwas ot Canada, Mon- = | 
treal, Can.; Brainard Milling Machine Co, ae Park, = 
Mass. : Boston Bridge Works, Boston, Mass.; Pond Ma- —— 
chine Tool Co., Plaintield, N, J. Write to = 
COULD & EBERHARDT, rn 





For Catalogue A. NEWARK, N. J. 


THE PRATT & WHITNEY CO. 


Hartford, Conn., 


MANUFACTURE 

Renshaw’s Ratchet Drills, Nos. 1 and 3; Upright Self-Feeding 
Hand Drilling Machines for Blacksmiths; Upright Drilling Ma- 
chines, single and multi-spindle, both those in which the spindles are without 
feed movement and tables are operated by hand or foot lever, and those in 
which the tables have provision for adjust- 
ment, and spindles are fed by hand lever, 
or by hand wheel, or automatically ; also, 
Horizontal Drilling Machines, 
single and multi-spindle. 


WESTERN BRANCH, 100 West Washington St.. Chicago. Ills. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 


Belt Clamps, 
Eight Sizes, 


FROM 


Right Inch 
Thirty-six Inch. 


DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


REMOVAL. 
THE POND MACHINE TOOL COMPANY, 


Formerly of Worcester, Mass. 

The new shops of this company are located at 
Plainfield, N. J., forty minutes’ ride from New York 
city on the line Of the Central Railroad of N. J., and 
consist of the following: 

A machine shop 500’ long by 100’ wide ; a foundry 
250’ long by 90’ wide; also commodious buildings 
for the storage of sand, coal, coke and pig iron; 
OP ample and convenient wash rooms for the men ; fre. 

Z proof two story pattern storage; blacksmith sho 
engine and boiler houses. These buildings are 
tached from the machine shop and foundry. Paseo 
is an elevated railroad for the convenient distribu- 
tion of raw materials, and a railroad running 
through the machine shop for shipping. The whole 
plant is supplied with the incandescent system of 
electric lighting. 

The machine shop and foundry have overhead 
traveling cranes oaetng through their entire 
lengths; also light traveling cranes, which serve 
every tool, and a number of jib cranes in the foun- 
dry and scratch rooms. The foundry has capacity 
for making the heaviest class of custings. 

1 our tools are expressly designed for the 
economical manufacture of heavy machinery for 
railroad and general machine shop equipment, from 
new patterns of the latest and best designs. 


SALESROOM and OFFICE, 111 & 113 Liberty St., N. Y. City. 
NEW SHOPS, Plainfield, N. J. 








Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins. 











WARNER & Byrn 


CLEVELAND, 





For TRON and BRASS WORK. 
Tlustrated Catalogue on application. 








GEO. W. FIFIELD, 
ENGINE LaTHES 
FROM 16 to 48 IN. SWING. 
on application. 
:|Lowell, Mass., U. S. A.| 


Cuts, Photographs and Prices furnished 








Gear Wheels and Gear Cutting.—I make 
order, or cut teeth on g blanks sent to me, eS all kinds o J. M. ALLEN, PRESIDENT. 


all sizes to six ft.dm. Small orders or large ones. Fine g or oR - 
cheap g._ Small cast g. Ready made brass g ws mail at low Won. B. FRANK LIN, V ICE-PRESIDENT. 
prices. Bevel g with ‘ect planed teeth. d Book on 


rf 

° Wactiaties enene plete, Terms reasonable. Send for cat . D non 7. . — 

g, $1. ye [fy Ft F. B. ALLEN, Sreconp Vick-PREsIDENT. 
J.B. PIERCE, Secretary & TREASURER. 








Key-Seating Machines 
= : and 20 in Drills PATENT UNIVERSAL SCREW-CUTTING CENTER 


ASPECIALTY. — |y. wyEE&co., TWIST DRILL GAUGE. 
SEND FOR LIST OF | Fine Machinists’ Tools—E. Boston, Mass—Send for Circular 


New and Second-Hand NEW CATALOGUE 


Lathes, Planers, Drills, 
or anything in Machinists’ Toolg 
or Supplies. f 


W. P. DAVIS, THE @. A. Gray Co., 
Rochester, N- Y-| 477-481 SYCAMORE ST., CINCINNATI, 0, 


See advertisement, page 13. 


PRATT & LETCHWORTH, 


PROPRIETORS 
BUFFALO STEEL FOUNDRY, 
BUFFALO, N. Y. 
































5h J 
' 
oF 
bR © 
Manufacturer 


“1 J.M.CARPENTER &. 


a oe LLL 


PAWTUCKET.R.1. 








APS & DIE 








